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HIS SOIL SURVEY of the San Juan

Area, Utah, will serve various groups’

" of readers. It will hel
- -ranchers in planning
ment that will

farmers and

fund of knowledge about soils.
Soil scientists studied and described the

soils and made a map that shows the kind .

of soil everywhere in the survey area.
The basé for the soil map is a set of aerial
photographs that show fields, woods,
roads, and many other landmarks.

Locating the soils .

Use the index to map sheets to locate
areas on the large map. The index is a
small map of the Area that shows the lo-
cation of each sheet of the large map.
When the correct sheet of the large map
is found, it will be seen that boundaries of
the soils are outlined in red, and that there
is a red bol for each soil. Suppose,
for example, an area on the map has the
symbol AbD. The legend for the detailed
map shows that this symbol identifies
Abajo loam, 0 t6"I0 percent slopes. This
soil and all others mapped in the Area

are described in the section “Descriptions
of Soils.”

Finding information

The report has special sections for dif-
ferent ups of readers. The section
“Gener%l Nz;lture of thﬁa Area,” which dis-
cusses the physiography, relief, drainage
and climate, willi of interest mainly to
those not familiar with the Area.

Farmers and ranchers and those who
work with farmers and ranchers can learn
about the soils in the section “Deserip-
tions-of Soils,” and then go to the section
“Use and Management of Soils.” In this
way they first 1dentify the soils on their
farms or ranches and then learn how these
soils can be managed and what yields can

" HOW TO USE THE SOIL SURVEY REPORT

the kind of manage-
rotect their soils and pro- -
- vide good yields, and it will add to the

be expected. The soils suitable for dry-.

land farming are grouped by capability
‘units; that 1gs, groups of soil’s’; that need
. similar management and respond in about
“the same way. For example, Abajo loam,

0 to 10 percent slope% 1S m capability -

‘unit ITIc-1 and in the Upland Loam and
Upland Loam (Pinyon-Juniper) range
sites. The management needed for this
soil, if it is used for cultivated crops, will
be found under the heading, Capability
Unit ITIc-1, in the section “Management
by Capability Units.” The management
needed if the soil is used for range will be
found in the discussions of the Upland
Loam and Upland Loam (Pinyon-Juni-
gzr) range sites, in the section “Range

anagement.” A list just before the map
sheets gives the name oi each soil, the page
where the soil is described, the symbol of
the capability unit in which the soil has
been placed, and the page where the capa-
bility unit 1s described. It also gives the
range site and the page on which the range
site is discussed.

Soil scientists and others interested in
the nature of soils will find information
about how the soils were formed and how
they-are classified in the section “Forma-
tion, Classification, and Morphology of
Soils.” :

People interested in the woodlands on

. their range will find statements about

woodlands in the section “Range
Management.”

* * * ® *

This soil survey was made as a part of
the technical assistance furnished by the
Soil Conservation Service to the San Juan
County Soil Conservation District, which
was organized in 1940. The soils in the
Aren were mapped during the period 1940
to 1943, and ﬁeFdwork for the survey was
reviewed and revised in 1955 and 1956.
Unless otherwise indicated, 2ll statements
in the report refer to conditions at the
time fieldwork was in progress.

U.S, GOVERNMENT PRINTING OFFICE: 1962

For sala by the Supertntendent of Documents, U.8. Government Printing Office
Washingto:

n 25, D.C.

4
.
Contents-

’ Page Page
oneral nature of the area______ ... - -..._._.. 1 Descriptions of seils—Continued o
<Physiography, relief, and drainage. . ... 1 Mellenthin series_ oo oo 2
ORMAte - e 2 Menefee series_ .o oooooooaioo 2
fow soils are named, mapped, and classified . _ . _ 3 Monticello series_ .. ..o ooooo-o-- 7?;
general soil areas__________ .. .. ... ... 4 Montvale series. oo oo :i(l
-Upland soils of dry subhumid regions. ... 4 Northdale series. - ..o oo i
1. Deep and moderately deep soils in wind- Pack Series . oo n i 5

deposited materials ..o - 4 Sandstone rockland .. oo 52

2. Deep and moderately deep soils in wind- SCOrup Series . oo oo f:;
deposited materials in areas that have Shay Series -« oo oo ;4

low rainfall and are subject to damage Ceolo series . - ooovmmo i 4

by oSt - - o e 4 Vegi SerIeS oo m e eeiceecmmmmns 35

3. Deep to shallow soils on shale ... 4 Formation, classification, and morphology of soils. 35

= 4. Cobblysoils_ ... P T T 2 Factors of soil formation_ ..o ooo-a-- .}:)
- 5. Shallow, very rocky soils_ . .. .---- 5 ClMALE - o oo oo e 36
Upland soils ol semiarid regions.__.____. R 5 Vet LION oo oo om oo :;,_
6. Deep soils in wind-deposited materials_ - - 5 Topography, or landform_ ... ... :;-,-

7. Shallow, very rocky soils. ... ___. 5 Parent T :3,

8. Sandstone rockland_ .. .o ... 5 T ‘33
Soils of drainageways in semiarid and dry sub- i Classification of soils_ ... .. ... 38
humid regions..__... P e R R R 2 Morphology and composition ofsoils_____...... t10

9. Deep soils of drainageways_ ..o ... 5 Roddish Brown soils. - o eoocoeeaooceama- 41
Use and management of soils_.__________._...... 5 SICTOZENNS .o me e oo mmea e 41
Capability groups of sotls_ ... ... 5 Caaletsols_ oo oo oo 4£
Management of dry land. ... O 6 Alluvial SOUS - e 4;
Management by eapability units. ... 7 Lithosols - - - e oo e e 4;
Crop vields oo e IQ Regosols. oo ... T EEEETEEE 4 2
Range management . oo oocooomonoooonnonn 13 Laboratory analyses of solls______ P 42
Current llsc‘().f 1‘:mgolnn(l___.. """""""" i; Additional facts about the Area_.__ ... ... .- -_.___ 44
%nngq (.Qn(ll“?l,"”frl‘rf!'t]%c StteS - oo coeoooo- 1}) Early settlement and development. ... ... 44
P.L‘h(((l-l[.).t.lof:: (I)..”l,::('\‘f.ﬁlal Snmmmmmmmmmmme e 21 Transportation facthities .o oo oo 44
Descri;l(;()::;bof soil‘s T 23 Acriculture . o oo oo 3‘4
"""""""""""""""" - Crons o 16

Abajo series. o e 24 Crops. e e i

\ckimen series 25 Farun tenure . oo oo oo m e 4_1_

D R ettt v e tion 47

Blanding series - - oo oo 206 ) Il“ill”m“-.-—-—--_t- ----- :; b-il-t e rane

Hovenweep Series . oo oo oo miio oo 27 Gu[(tie to mapping units, capability , g i

27 SH@S . e emeee e mmmmmmae- :

Lockerby serles. oo oo oo

Series 1045, No. 3

[ssued August 1962




1
'
i
1
)
i
{
i
i

i

‘_-:"'&*h‘,\k’:-':,ﬂ"d'@i_ W ¢

IEAR Y

SOIL SURVEY OF THE SAN JUAN AREA, UTAH

BY MARVIN E. OLSEN, SOIL CONSERVATION SERVICE, LeMOYNE WILSON, UTAH AGRICULTURAL EXPERIMENT
STATION, AND JOHN W. METCALF AND T. B. HUTCHINGS, SOIL CONSERVATION SERVICE®

U‘\IITED STATES DEPARTMENT OF AGRICULTURE IN COOPERATION WITH THE UTAH AGRICULTURAL EXPERIMENT
STATION

HE SAN JUAN AREA is a part of San Juan
County. It is in the southeastern corner of Utah
(tig. 1), at_the point where the four States of Arizona,
COlOI"ldO New Mexico, and Utah meet. San Juan County
is bounded by Colorado on the east and by Arizona on the
south. The Colorado River flows diagonally, in a south-

® Stare Agricultrsl Evperisaems Seation

Figure 1.—Location of the San Juan Area in Ufah.

westerly direction, along its western side. Part of the
Navajo Indian Reserv ation occupies the irregularly shaped
area south of the San Juan River.

All of the area that was surveyed is north of the San
Juan River. It covers 331,227 acres, which is less than

' Ray L. Frost, GLAPE M. WRIGHT, Oss1AN G. SMITII, LAWRENCE
Dotteery, Crirrorn L. MERreLL, and Howakrp A. STOKES, Soil Con-
sorvation Service, assisted with the field survey.

10 percent of the total acreage in San Juan County. The
survey area extends from .IpplO\lln.lte]\' 8 miles south of
Blanding to 12 miles north of Monticello, and from the
Colorado State line on the east to the boundary of the
Manti-La Sal National Forest, near the base of the Abajo
Mountains, on the west. It also includes two small tracts
about 40 miles north of Monticello, near La Sal and Old
La Sal. The survey covers all of the land in San Juan
County that is used for farming, except small, isolated
tracts.

The survey area is used mainly for dryfarming and
ranching. In 1959, approximately 118,000 acres was
cropped, pxmcxpa]l\' to dry-farmed wheat and pinto beans,
and 221,805 acres was pastured. The amount of precipi-
tation varies greatly, both from year to year and within
vears. Because precipitation is erratic, crop fuilures
hequenrl\ occur.

The main communities in San Juan County are Monti-
cello and Blanding. Monticello is the county seat. It
is located on U.S. Highway No. 160 in the central part
of the survey aren, about 17 miles west of the Colorado
line. Small mercantile establishments and several motels
are located at Monticello. There is also a uranium proc-
essing mill, bue the limited supply of water makes any
further industrial development -in this part of the county
problematical.  Mining for urunium. and recent de\'elop-
ments for oil and gas, however, have increased commercial
activities generally in the county.

General Nature of the Area

In this section the physiography, relief, and drainage
of the San Juan Avea are described. Also described is
the climate of the Area.

Physiography, Relief, and Drainage

San Juan County is a part of the Colorado Plateaus
Province. Much of the county covered by the survey is
deeply dissected by canyons formed by tributaries of the
Colorado and San Juan Rivers. Most of the survey aren
is on the rather extensive tableland known as Sage Plain.
The surface of the plain is made up of nn(lul.ltm«r to roll-
ing, low hills of shale and eolian deposits of v ariable thick-
ness, The elevation of the plain ranges from 5,000 to
7,000 feet, but, in the part within the survey area, the ele-
vation is between 6 ,000 and 7,000 feet. The southern part

1
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of the plain is deeply dissected by streams that deepen
as they flow toward the San Juan River through steep-
walled canyons that are 100 to 500 feet deep.

- The remnants of the plain, which lie between the steep-
walled canyons, are locally called points. These are cov-
ered by a mantle of wind-deposited sediments that range
from 2 to 10 feet or more in thickness. The soils on these
sediments are among the most productive in the \rea.

The somewhat oval-shaped \bajo Mountains rise on the
west of Sage Plain to an elevation of 11,445 feet. These
mountains are not precipitous, nor ave they rugred. The
rocks are typically bluish gray and are porphyritic. They
range between trachyte and andesite i composition.
Several permanent streams that constitute the mam water
supply for Monticello and Blanding have their sources in
the Abajo Mountains. The water from these streams is
also used to irrigate a relatively small acreage of land near
Monticello, Blanding, and other areas.

The La Sal Mountains are in the novtheastern part of
San Juan County and in Colorado. Like the Abajo
Mountains, they give rise to several streams, some of which
serve as a source of water for La Sal and Old T.a Sal.

The main creeks draining the Area to the south gpe
Montezuma, in the central part of the Area, and Recaptyre
and Cottonwood, in the southwestern part. Coyote
Hatch, and East Canyon Washes drain the Area towar]
the north. These washes have less precipitous banks than
the drainageways in the southern part of the .\rea.

Climate

The climate in the San Juan Area is mainly dry, sub.
hunid continental. The seasons are well defined, ang
there is a fairly wide daily range in temperature. Only in
the extreme southern part of the .\rea, south of Blanding,
15 th'e .clinmm semiarid. Table 1 aives temperature and
precipitation, compiled from records of the United States
Weather Bureau at Blanding, in the southern part of the
rea, and at Monticello, in the novthwestern part.

The ditference in elevation causes the temperature to be
slightly Tower at Monticello than at Blanding, and it also
causes the growing season to be shorter. At both stations,
January is the coldest month.  Short spells in which the
temperature is below zero are common in January and

TasLe L—Temperature and precipitution «t tico stations in the Sun Juan ALrea, Utah

[Blanding, San Juan County, elevation, 6,036 feet]

{Monticello, San Juan County, clevation, 7,066 feet)

I Temperature ! Precipitation ? ]; Temperature ! Precipitation ?
t “
' ‘: ‘ Dy v o ! - | | : I
Month | * Abso- { Abso- ¢ Driest: Wettest Aver- Month - Abso- i Abso- ’ Driest. Wettest] Aver-
Aver-- dute | lute j Aver-: vear |owvear . oage CAver- date D olute Avere-| vear | ovear | oage
age maxi- | mini- - age D (1950) (1909) . snow- | age  maxi- . mini-  age i (1930): (1911) | snow-
Coamum | mum l s fadl mum i mum - ! i fall
: ! ji : : ! !
— — g ; :
R °F. °F. ' Inches ' Inchex  Inchex | luches " op, L S LY o Iuches  Inches = luches ! Tuches
December_. .7 30.2 . 65 | —11 .35 1 0.07 6.43 . 1.7 # December. L2703 62 =14  1.36: 0,38 .60 ¢ 152
.lmumr_\'____.i 26.0 . K21 =17 LO5 ¢ .73 3. 63 9.8 . Januarv._. 7242 571 —14 .25, .52 .75 11,0
Fcl»rll:nr)’_._-! 32. 4 67 | —23 1.20 | 1. 00 2.70 7.3 ¢ Februarv_._ 289 60 =21 144 .33 373 147
Winter.__.}20.7 671 —23° 360 1§82 1278 288 /| Winter.._.. 26,8 62 =21 405. 145 608! 469
Marcho ... x 39.2 78 2 1.08S: .55 .90 43 March. .. 35. 3 67 ¢ —2 L5371 .71 Lo+, 112
April. .. _ .. 1480 S5 i 10 L0 | o . L3 Aprit. oo ..., 451 79 + Lot 37 .36 37
Mayv.......136.7. 92 | 18 ° .76 i 41 55 23 i MavoLo.o L 52,6 85 14 87T U190 i .6
Spring . : 48.0 92 | 2 278 \ 1. 02 1. 45 59 Spring . .. 14 3 85 | -2 333127 L40 ¢ 133
June. ... .- 635, 7 98 28 . 380 .06. O [ June_. .. 61. 7 97 ! 27 L7200 .08 .91 (Y
Julvo oo .. 72.3 103 36 .99 LSt 2,00 0 July_o.. . . S 680 96 33 L.51 - 173 3955 (M
August. ... 70.5: 101 40 L2401 .09 378 0Q « August o Lo, 66,2 94 37 LSS .66 2240 0
Summer. .} 69.53 ! 103 28 ;. 2. 81 L0605 Smnnu‘r-___i 65. 3 97 i 21 4243 710 O
September__.i 62,7 {95 20 L4T | L340 1401 September____ 589 91 21 162 110 D201 O
October.__ .. .81 90| 12{r2wlo | 4 .4 October.. __Ji48.0. 821 11 LSi!o0 6311 .0
November._.! 38.6 ! 71| ~7| .82 .1T. 280 26 Novewmber__._; 36. 6 7 -2 L9, .29 o 8.2
: ; ; . -
Fall .. . __ ! 5.0 95 =71 3588} L5 460 3.0 I‘ Fall___._.__ | 481 91 ; -2 4571139 932 ! 5.8
Year_._| 49.6 | 103 | —23 12.77 | 5.31 " 24.61 © 3.77 . Year...i 46,1 971 —21 16,26 | 6 56 23 00 @ 682
i : ' I : : # ! i : ! !
e

¢ Blanding:  Average temperature based on a 43-vear reecord,
through 1955; highest temperature on a $4-vear record; and lowest
temperature on a 45-year record, through 1952, MonticcHo:  Av-
erage temperature based on a 32-year record, through 1955; highest
temperature on a 33-vear record and lowest temperature on a 34-vear
record, through 1952,

? Blanding:  Average preeipitation based on a 47-vear record,
through 1935; wettest and driest vears based on a 30-vear reeorts
in the period 1905-53; snowfall based on a 39-vear record, throngh
1952,  Monticello:  Average preeipitation based on o 33-yeal
record, through 1933; wettest and driest veurs based on o 37-yeal
record, in the period 1902-55; snowfall based on a 35-vear record
through 1952, :
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February. The temperature is mild in summer; at Monti-
cello, the average temperature in summer is 63.3° F., and
at Blanding, it is 69.5°,

- The average length of the growing season at Monticello
is 129 days, or from May 25, the date of the last killing
frost in spring, to October 1, the date of the first frost in
fall. At Blanding, the aveiage length of the growing
season is 147 days, or from May 12, the date of the last
killing frost in spring, to Qctober 6, the date of the first
frost in fall. In any given year the length of the growing
season may vary considerably from the average. In a
large acreage in the norvtheastern part of the Area, the
growing season is somewhat shorter than at Monticello.
ocally, within that general area, air drainage is poor.
Such small areas are called frost pockets. Killing frosts
are more frequent in these frost pockets than in surround-
ing areas.

The average annual precipitation at Monticello is 16.26
inches, and at Blanding, 12.77 inches.  The Iargest amount
of precipitation is during \ugust, September, and October,
and the least, during May and June. Fluctuations in pre-
cpitation are common, both from month to month and
from yearto year.

Data kept by the Weather Burean on the velocity of
the wind are not available for this Area. It would
appear, however, that wind is an important climatic factor.
The windiest part of the year is in spring and early in
summer, The prevailing winds are usually dry and blow
from the sonthwest.

How Soils are Named, Mapped,
and Classified

Soil scientists made this survey to learn what kinds of
oils ave in the San Juan Area, where they ave located,
and how they ean be used.

They went into the Avea knowing they likely would find
many =oils they had alveady seen. and perhaps some they
had nor.  As they traveled over the \rea, they observed
geepness, length, and shape of slopes; kinds of native
plants or crops; kinds of rock; and many facts abouc the
oils.  They dug or bored many holes to expose soil pro-
fles. .\ profile is the sequence of natural lavers, or
horizons, in a soil ; it extends from the surface down to the
rock material that has not been changed nich by leaching
or by deep-rooted plants or trees.

The sotl scientists made comparisons among the profiles
they studied, and they compared these profiles with those
in counties nearby and in places more distant.  They clas-
sified and named the soils according to uniform procedures.

o use this report efliciently, it is necessary to know the
Kinds of groupings most used in a local soil classification.

Soils that have profiles almost alike make up a soil
®ries. Lxcept for ditferent texture in the surface layer,
il the soils of one series have major horizons that are
Smilar in thickness, arrangement, and other important
tharacteristics.  Generally, each soil sevies is named for a
own or other geographic feature near the place wheve a
il of that sertes was Hrst. described and mapped.  Bland-
g and Monticello, for example, are the nimes of two
Ol series in the San Juan Avea. AN the soils in the

nited States having the same series name are essentially
like in natnral characteristics. :

AREA, UTAH 3

Many soil series contain soils that ave alike, except for
texture of their surface layer. According to this ditference
in texture, separations known as soil types are made.
Within a servies, all the soils having a surface layer of the
same texture belong to one soil type. For example, Ack-
men loam and \ckmen silt loant are two soil types in the
Ackmen series. The ditference in texture of their surface
layers is apparent from their names.

Sonie soil types vary so much in slope, degree of erosion,
number and size of stones, or some other feature atfecting
their use, that practical suggestions about their manage-
ment could not be made if they were shown on the soil
map as one unit.  Such soil types are divided into soil
phases. The name of a soil phase indicates a feature that
affects management. For example, Ackmen loam, 0 to 6
percent slopes; is one of several phases of Ackmen loam,
a soil type that ranges from nearly level to sloping.

After a fairly detailed guide for classifying and naming
the soils had been worked out. the soil scientists drew sotl
boundaries on aerial photographs. They used photos for
their base map because photos show woodlands. buildings,
Held borders, trees, and similar details that help greatly
in drawing boundaries accuratelv. The soil map in the
back of this report was prepaved from these nerial
photographs.

The areas shown on a soil map are called mapping units.
On most maps detailed enough to be useful i planning
management, of farms and flelds. & mapping unit is nearly
equivalent to a soil type or a soil phase. It is not exactly
equivalent, because it is not practical to show on such a
map all the small, scattered bits of soil of some other kind
that have heen seen within an area that is dominantly of
a recognized soil type orsoil phase.

In preparving some detailed maps, the soil scientist has a
problem of delineating aveas where different kinds of soils
are so intricately associated and so small in size that it is
not. practical to show them separately on the muap. There-
fore, he shows this association of zoils as one mapping
unit andd calls it a soil complex. Orvdinarily, a soil com-
plex is named for the major soil series in it, for example,
Monticello-ITovenweep complex. \lso, in most mapping,
there are areas to be shown that are so rocky, so shallow,
or so frequently worked by wind and water that they
cannot: be called soils. These areas are shown on a soil
map like other mapping units, but. they are given descrip-
tive names. such as Sandstone rockland, sloping, or Sand-
stone rockland, steep, and arve called land types rather
than soils.

Only part of the soil survey was done when the soil
scientist had named and described the soil series and map-
ping units and had shown the location of the mapping
units on the soil map. The mass of detailed information
he had recorded then needed to be presented in different
ways for different groups of users, among them furmers,
ranchers, and managers of woodlands and rangelands.

To do this efliciently, he had to consult with persons in
other fields of work and jointly prepare with them group-
ings that would be of practical value to ditferent users.
Such groupings arve the capability classes, subclasses, and
units, designed mainly for those interested in producing
crops and tame pasture, and range sites, for those using
large tracts of native vegetation.
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General Soil Areas

Nine general® soil areas are in the San Juan .\rea.
r N <
[hese are shown on the colored general soil map at the
back of the report.

These nine areas make up the following three main
regions :

1. Upland soils of dry subhumid regions.

2. Upland soils of semiarid regions.

3. Soils of drainageways in semiarid and dvy sub-
humid regions. )

The nine general areas, or soil patterns, shown on the
map are not detailed enough to allow for planning de-
tailed management of a farm or ranch. Each avea con-
tains several different kinds of soils that occur in a char-
acteristic pattern. The pattern in this Area is related
to the nature of the soil materials and to the climare.

The map is useful to those who want a general idea of
the soils, who want to compare different parts of the Area.
or who want to locate large tracts suirabie for some par-
ticular kind of farming or other broad land use. It does
not show accurately the kinds of soils on a single farm
or on a small tract. ‘

Upland Soils of Dry Subhumid Regions

Upland soils of dry subhumid regions occupy about 83
percent of the San Juan Area. The following general
soil areas are in this group:

.. 1. Deep and moderately deep soils in wind-deposited
materials: Monticello, Northdale, Abajo,
THovenweep. ’ ) '

2. Deep and moderately deep soils in wind-deposited

materials in areas that have low rainfall and arve
subject to damage by frost: Scorup, Hovenweep,
Northdale, Monticello. ' ‘

3. Deep to shallow soils on shale: Hovenweep, Lock-

erby, TCeolo, Menefee. '

4. Cobbly soils:  bajo, Menefee, Pack, Scorup.

5. Shallow, very rocky soils: Montvale.’

1. De_ep and moderately deep soils in wind-deposited
materials: Monticello, Northdale, Abajo, Hovenweep

_ This general soil area occupies about 27 percent of the
San Juan Area.  The Monticello and Norvthdale soils arve
the most extensive, and the .\bajo and Hovenweep soils
oceupy a smaller acreage.

_ The soils in this general area ave on undulating to roll-
ing uplands that have been dissected by the channels of
intermittent streams. In mmny places streams have cut
canyons that are as much as severad hundred feet deep.
The canyons improve air drainage ane! lengthen the frost-
free pertod of the adjacent uplands. Records of precipita-
tion kept by the U.S. Weather Burean at Moaticello are
representative for this general avea. They show that the
annual precipitation is 12 inches, or move, 75 percent of
the time.

The Monticello and Northdale soils are well drained
and medium textured.  The Monticello soils have formerd
in dee{) deposits of wind-deposited materials, and the
Novthdale soils, in similar. but moderately deep, deposits

that overlie sandstone. The Abajo soils are well drained.

but they are moderately fine textured to fine texture(
They have formed in cobbly alluvium that is covered in
places by a thin mantle of wind-laid materials. T},
Hovenweep soils are moderately deep and well drineg
and are medium to moderately tine textured. They have
formed in wind-deposited materials underlain by shale

The soils of this general soil area are suitable for (lryb.'
farming. Small tracts in the vicinity of Monticello anq
Old La Sal are irrigated. The small amount of water
that is available early in the growing season is used for
irrigation.

2, Degp and moderately deep soils in wind-deposited
materials in areas that have low rainfall and are
subject to damage by frost: Scorup, Hovenweep
Novthdale, Monticello ’

The soils in rhis general soil area are In a region of
low rainfall. They occupy about 20 percent of the Suy
Juan Area.  The Scorup soils and the low rainfall phases
of the Northdale and Monticello and of the Monticello.
Hovenweep complex are the most extensive. These soils
ave on undnlating to rolling uplands that have been dis-
sected by the channels of intermittent streams. The
streams have cut deep canyons, particularly in the vicinity
of Blanding. ’

Beginning about 4 miles east of Monticello and extend-
ing to the Colorado State line, frost is a hazard, and crops,
especinlly pinto beans, cannot be grown extensively.
Records of precipitation kept by the U.S. Weather Bu-
reau at Blanding are representative for this general area.
They show that 40 pevcent of the time the annual precipi-

“ationssdess than 12 inches.

The Scorup soils are in the vicinity of La Sal. Thev
are moderately deep to deep and are well drained and
medium textured. The Scorup soils have formed in a thin
deposit of wind-laid materials that overlie alluvium con-
taining eravel and lime. The Hovenweep soils are moder-
arely deep and well drained. They are medium textured to
moderately fine rextured and have formed in wind-
“deposited marterials underlain by shale.  The low rainfall

phases of the Northdule soils are also moderately deep
and well drained. They are medium textured and have
formed in deposits of wind-laid materials underlain by
sandstone. The low vainfall phases of the Monticello
soils have formed in deep deposus of wind-laid marerials.
'l'hg:y are deep, well drained, and medium textured.
_ Thexoils in this general area are principally near Bland-
ing and northeast of Monticello, and they extend to the
Colorado State line. Qther areas ave in the vicinity 0
La Sﬂl. i

These soils are best suited to grass, but some areus can
be used to grow winter wheat, Small tracts near La S2
and Blanding arve ivrigated. The small amount of water
that is available early in the growing season is used for
inrrigation, .

3. Deep to shallow soils on shale: Hovenuweep

Lockerby, Ucolo, Menefee

The soils in rhis general area oceupy about 11 percent of
the San Juan Area. They overlie S')l:llt‘. The Lockerby
soils and the low rainfall phases of the Hovenweep sot*
are the most extensive. They are on undulating upland®
The Ucolo soils, which are less extensive, are In swales
and the Menefee soilx are on the volling ridges, whiclt
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interspersed throughout this general area. Because
the low rainfall and the likelihood of frost early in fall,
wing beans is hazardous oun these soils. The annual
recipiration is less than 12 inches 40 percent of the time.
The Hovenweep soil in this general soil area is mod-
ately deep and 1s well drained. It is medium textured
'moderately fine textured and has formed in deposits
¢ wind-laid materials underlain by shale. The Lockerby
ils are moderately deep, moderately well drained, and
e textured: the Ucolo soils are deep, moderately well
rained. and fine textured ; and the Menefee soils are shal-
w, well drained, and moderately fine textured. The
ils have all been strongly infuenced by parent material
eathered from shale, but some wind-deposited material
sevident, especially in the Hovenweep soils.

The soils in this general avea are suited to grass and can
used as range or range woodland. A small acreage is
sed for dryland wheat.

. Cobbly soils: Abajo, Menefee, Pack, Scorup

The soils in this general area occupy about 3 percent of
e San Juan Area. Cobbly soils of the Abajo. Menefee,
nck, and Scorup series predominate. The Abajo and
enefee soils are on long, narrow ridges near Monticello;
he Scorup soils are on alluvial fans near La Salj and
he Pack soils are along drainageways near Old La Sal.
The soils are of only minor extent and are not culti-
ted. If properly managed, they are productive as
ange or as range woodland.
. Shallow, very rocky soils: Montrale

This general soil area occupies about 22 percent of the
San Juan Avea. It is made up of the Montvale soil,
shich is shallow to very shallow and very rocky. There
ire many outcroppings of sandstone throughout this gen-
xal area. Angular fragments of flagstone are on the
arface and throughout the profile. The topography is
wolken. Near the canyons the slopes are steeper than
Jsewhere. The climate is dry subhumid.

This land is not cropped. Its best use is for range and
nnge woodland.

Upland Soils of Semiarid Regions

Approximately 12 percent of the San Juan Aven is made
1p of upland soils of semiarid regions. The following
seneral soil aveas are in this group:

6. Deep soils in wind-deposited materials: Blanding.

7. Shallow, very rocky soils: Mellenthin.

8. Sandstone rockland.

5. Deep soils in wind-deposited materials: Blanding

This general soil aren occupies about 2 percent of the
San Juan Avea. It is made up of the Blanding soil, which
has formed in deep wind-deposited materials. The soil
securs in undulating to rolling uplands that are dissected
by the channels of intermittent streams. Some of the
thannels have formed deep canyons. The Blanding sotil
8 well drained and medium textured.

No weather stations are located in this general soil area.

e Blanding soil is suitable for range, but dryfarming
as been unsuccessful.
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7. Shallow, very rocky soils: Mellenthin

This general soil area occupies about 2 percent of the
San Juan Arvea. It is made up of the Mellenthin soil,
which is shallow to very shallow. This soil has many out-
croppings of sandstone. It occurs in the southern part of
the Aren, where the topography is broken and the climate
is semiarid. The soil is not cropped but is suitable for
range and range woodland.

8. Sandstone rockland

This general area occupies about S percent of the San
Juan Arvea. It is made up of steep sandstone rockland.
This steep rockland is very shallow and rocky, and there
are many outcroppings of bedrock. The topography con-
sists mainly of steep, broken canyons that dissect the up-
land aveas. This steep Iand has limited value for range
and for range woodland.

Soils of Drainageways in Semiarid and
Dry Subhumid Regions

Approximately i percent of the San Juan Area is made
np ot soils of drainageways in semiarid and dry subhumid
regions.  The following is the general soil area In this
group:

Ackmen, Pack,

9. Deep soils of drainageways:

Shay, Vega

This general soil aren occupies about 4 Fercent of the
San Juan Area. It is made up of deep soils in drainage-
ways and on alluvial flood plains. The principal soils are
the Ackmen, Pack, Shay, and Vega. The areas in which
these soils occur extend eastward from the Abajo Moun-
tains and south and southeast from the La Sal Mountains.
The soils are medium textured to fine textured and are well
drained to imperfectly drained. In many places they are
gullied. In some places the soils are on flood plains chat
are wide enough to be cultivated; the largest such area 1s
near La Sal. Other smaller areas are at Old La Sal,
north of Blanding, and near Monticello.

The areas of these soils are small, and they are dissected
in many places by the channels of intermittent streams.
Some of the areas are irrigated by using the small amount
of water that is available early in the growing season.

Use and Management of Soils

This section has three main parts. In the first the sys-
tem of capability classification used by the Soil Conserva-
tion Service is explained. In the second the management
of soils suitable for dry-farmed crops is described and a
discussion of yields is given. In the third the manage-
ment of soils suitable for range, or for woodland used as
range, is described. In addition to the suggestions given
here, the farmer or rancher can obtain help in managing
his farm or ranch by consulting a local representative of
the Soil Conservation Service or the county extension
agent,

Capability Groups of Soils

The capability classification is a grouping that shows,
in a general way, how suitable soils are for most kinds of
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farming. It is a practical grouping based on limitations
of the soils, on the risk of damage when they are used,
and on the way they respond to treatment.

In this system all the kinds of soil are grouped at three
levels—the capability class, subclass, and unit.  The eight
capability classes, the broadest grouping, are designated
by Roman numerals I through VIII. In class I are the
soils that have few limitations, the widest range of use,
and the least risk of damage when they are used. The
soils in the remaining classes have progressively greater
natural limitations. In class VIII are soils and land
types so rough, shallow, or otherwise limited that they do
not produce harvestable yields of crops, grazing, or wood
products. '

Subclasses are used to indicate major kinds of limita-
tions within the classes. Within most of the classes, there
can be as many as four subclasses. The subclass is indi-
cated by adding a small letter, e, 1, s, or ¢, to the class
numeral, for example, ITe. The letter ¢ shows that the
main limitation is risk of erosion unless a close-growing
cover of planis is maintained : w means that water in or on
the soil will interfere with the growth of plants or with
cultivation (in some soils the wetness can be partly cor-
rected by artificial deainage) : s shows that the soil 1s lim-
ited mainly because it is shallow, droughty, stony, or has
low fertility that is diflicult to correct; and ¢, is used to
indicate that the chief limitation is climate.

In class I there are no subclasses, because the soils of
this class have few or no limitations. Class V can contain,
at the most. only subclasses 1. 5, and ¢, because the soils in
it have little or no susceptibility to erosion but have other
limitations that limit their use largely to pasture, range,
woodland, or wildlife.

Within the subclasses arve the capability units. These
are groups of soils enough alike to be suited to the same
crops and pasture plants, to require similar management,
and to have similar productivity and other responses to
management. Thus, the capability unit is a convenient
grouping for many statements about management of soils.
Capability units are generally identified by numbers as-
signed locally, for example I1Ic-3.

Soils are classified in capabtlity classes. subclasses, and
units in accordance with the degree and kind of their
permanent limitations. The soils suitable for cultivation
have been grouped and are described in the list that
follows. Soils not cultivated or that are not suitable for
cultivarion have been grouped into range sites. Most of
the capability units for sotls suited to cultivation are

‘Tisted under the climatic subslass IIIc or IVe, which

indicates that climate is the dominant limitation of the
soils. In addition, most of tle seils are limited by risk
of erosion or by their moisture-holding capacity. The
eapability unit in which the hazard of eresion is the
dominant limitation is listed wunder the subckss Ve,
The soils in capability units ITIe-t. IfTe-2, ITlc-3,
and [Ve-l occur m the part of the Area that receives
about the same amwunt of moisture as is received at the
Monticello Weather Station.  The soils in capability units
IVe-1 TVe-2, TVe=3, and IVe~ occur in the part of the
AArea that receives about. the same amount of moisture as
is received at the Blanding Weather Station {see table 1).

Class ITI. Soils that have severe limitations that Yedye

the choice of plants, or that require special consep
practices, or both.
Subclass I1Ie.—Soils that have severe limitationg be.
cause of climate.

Unit ITTc-1.—Deep, well-drained soils th
slow to moderate permeability and a high avail
able moisture-holding capacity. -

Unit  IITc-2.—Moderately deep, well-dpiy,
soil that is moderately permeable and g
moderate available moisture-holding cap:\cit:

Unit I1Ie-3.—Deep, well-drained or imperfec]s
drained soils that have formed in alluvia] geq;.
ments and have a high available moisture-hoj.
ing capacity.

Vtigy

Class IV. Soils that have very severe limitations )y,
restrict the choice of plants, or that require very cavefy]
management, or both.

Subclass IVe.—Soils subject to very severe erosion if
they are cultivated and not protected.

Unit IVe-1.—Moderately deep, well-drained soj}
that is moderately permeable and has a moder-
ate available moisture-holding capacity.

Subelass IVe.—Soils that have very severe limitationg
because of climate.

Unit IVe-1.—Deep and moderately deep, well-
drained soils that have moderate to slow
permeability and a moderate to high available
moisture-holding capacity.

Unit IVe-2.—Deep, well-drained to imperfectly
drained soils that are in swales and that have
a high available moisture-holding capacity.

Unit IVe-3.—Moderately deep, well-drained soils
that have moderate to slow permeability anda
moderate available moisture-holding capacity.

TUnit IVe—t—Moderately deep, well drained or
moderarely well drained soils that have slow to
very slow permeability and a moderate avail-
able moisture-holding capacity.

Management of Dry Land

In this section, the soils suitable for dryfarming are
grouped in capability units and each capability unit is
described.  Under each unir suggestions concerning suit-
able crops, éropping systems. and management practices
are given.  \lso given are essentinl dryfarming practices
that apply to the soils of all of the capability units: that
is, stubble mulching, striperopping or contour striperop-
ping, chiseling. and use of grassed waterways. These
practices are used to protect the soils from further
erosioti.

At the time the Area was surveyed, morve than half of
the soils had been damaged by slieet erosion. In many
places the effects of sheet erosion have since been obliter-
ated by tillage because the shallow rills, among the first

‘signs of erosion, are easily filled in by plowing. rodweed-

ing, or other rillage operations. When the next rain
comes, however, another rill forms,  Fach time this hap-
pens. many tons of soil are moved down the slope and
eventually out of the feld and awayv from the farm. In
places, fans of =il deposited ar the lower ends of Helds
mdicate serious erosion.

at have

* In much of the Aren, soils that have been dumaged by
Eheet erosion also have gullies of varying depth and fre-
Fjuency. The shallow or moderately deep, rolling soils in
Elrainageways between the hills have been washed away
ntirely in many places, and the sandstone or shale Is ex-
2 osed.” The sandstone or shale is hard enough so that
?gullyin(r does not continue downward, but cuts into the
Jsoil at the sides of the cully. In the deep soils, the depth
$of the cutting is controlled only by the grade of the stream
4nto which the gully flows. If the grade is steep, a deep,
Zteep-sided gully forms, in places reaching to a depth of
£90 to 30 feet (fig.2 _
£ Since this survey was made, an estimated total of more
Fthan 50,000 acres, not previously used for cultivated crops.
*has been put under cultivation. Clearing the cover of
-pinyon, juniper, and sagebrush has destroyed the natural
‘windbreaks and has opened the way to a sharp increase in
“wind evosion. The practice of preparing a tine seedbed
-and then leaving the ground bare also increases the suscep-
“ibility of the soil to erosion by wind. As a result, the
Teffects of wind erosion ave becoming more apparent
*throughout the Areu, and stubble mulching, striperop-
“ping, and other practices are needed to protect “.)e soils.
I Stubble mulching is a system of tilling, planting, culti-
Tvatine. and harvesting that keeps crop residues on the
_surface of the soil. VWherever runoff or erosion occurs,
Zoperations need to be on the contour, or crosswise to the
sprevailing slope. Stubble mulching helps to control ero-
“sion by wind and water. It also prevents sealing and
“erustinge of the soil; increases the ability of the soil o ab-
sorb water: reduces the evaporation of moisture; and helps
to maintain the supply of organic matter in the 5911.
Striperopping consists of growing ditferent crops In al-
ternare strips o reduce erosion from water and wind.
The width of the strips may vary, depending on the seri-
ousniess of the hazard of erosion. To reduce erosion by

water on slopes greater than 6 percent, striperop on the
contour, or across the slope (fig. 3). On slopes of 6
percent or less, where erosion by wind is a greater hazard
than erosion by water, wind striperop, or grow crops u
strips thae run approximately at right angles to the direc-
tion of prevailing winds.

Figure 2.~Deep gully in Ackmen loam, 0 to 10 percent slopes,
severely eroded.
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Figure 3.—A field in which winter wheat has peen planted in strips
on the contour, alternating with strips of fallow.

Chiseling consists of tilling the subsoil, or the soil hori-
zon below the normal plow depth, to loosen the lower lay-
ers and to break up a plowsole. It is best done in fall
when the soil is dry. The plowsole is at a different depth
in different soils. In some of the soils, it is as deep as
10 inches, and in others it is at a depth of only 4 inches.

G rassed waterways ave constructed, or shaped. to carry
oft runoff that wonld otherwise cause evosion.  The water-
ways are protected by vegetation. They should be used
as needed to provide for the disposal of water and to help
control erosion. The need for grassed waterways varies.
One field may need only one grassed waterway, and an-
other Reld, several.

Management by capability units

The soils in the San Juan Area that can be used to
arow dry-farmed crops have been placed in eight capabil-
Ttv units.  The soils in a given capability unit have about
the sume limitations and susceptibility to damage, need
about the same management, and respond to management
in about the same way. In the following pages each
capability unit is described, the soils in it are named, and
managenient for the group 1s suggested.

CAPABILITY UNIT IIlc-1

The soils in this capability unit are deep and well
drained. ‘They have slow to moderate permeability and
have a high available moisture-holding capacity. In
places they contain gravel and cobbles below a depth of
50 inches. Runoff is slow to medium, depending on the
intensity of the precipitation and on the amount of frost
in the soil when the snow melts. The soils are easy to
till, but a plowsole forms if they are cultivated when
too wet. They are moderately susceptible to water and
wind erosion. Slopes range from 0 to 10 percent. and 1n
most. places the soils are undulating to rolling. The soils
in this unit are—

Abajo loaum, 0 to 10 percent slopes.
Monticello very fine sandy loam. 0 to 10 percent slopes.
Monticello-Hovenweep complex, 2 to 10 percent slopes.

These soils are suited to cultivation, although there are
severe limitations imposed by climate. The amount of
precipitation fluctuates widely, both from year to year and
within the year. About one-fourth of the time, there 1s
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less than 12 inches of precipitation during the year. May
and June—a critical period for wheat—are dry months.

If these soils are fallowed in summer, they are best used
to grow winter wheat. When moisture is favorable, a
small grain can be seeded in spring or in fall after a row
zrop has been grown. Beans should be grown no more
than 50 percent of the time, nor more than 4 years in
succession, because they do not return enough crop resi-
dues to the soil (fig. 4). Alfalfa or grass may be grown in
rows for hay or seed.

Although these soils are naturally high in fertility,
crop residues need to be worked into the soil. Lack of
sufficient crop residues makes the soils more susceptible
to erosion, causes the content of organic matrer and nitro-
gen to be depleted, and reduces the rate at which water
moves into the soil. During years when moisture is
favorable, it is desirable to add nitrogen to the soil to
increase the protein content of wheat.

CAPABILITY UNIT Hlc-2

The only soil in this capability unit—XNorthdale loam,
0 to 6 percent slopes—is moderately deep and well drained.
It is moderately permeable and has a moderate available
moisture-holding eapacity. Runoff is slow to medium,
depending on the intensity of the precipitation and on
the amount of frost in the soil when the snow melts. The
soil is easy to till. but a plowsole forms if it is cultivated
when too wet. Tt is moderately susceptible to water and
wind erogion. Slopes range from 0 to 6 percent, and in
most places this soil is undularing to gently rolling.

This soil is suited to cultivation, although severe limira-
tions are imposed by climate. The amount of precipita-
tion fluctuates widely, however, both from. vear to year
and within the year. About one-fourth of the time, there
is less than 12 inches of precipitation during the year.
May and June—a critical period for wheat—are dry
months.

If this soil 1s fallowed in summer, it is best used to grow
winter wheat. When moisture is available, a small grain
can be seeded in spring or in fall after a row crop has been
grown. Beans should be grown no niore than 30 percent

of the time, nor more than 4 years in succession, because
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Figure 4.—A field of Monticello very fine sandy loam, 0 to 10 per-
cent slopes. In the foreground are pinto beans, and in the back-
ground, winter wheat.

they do not return enough crop residues to the soj]
Alfalfa or grass may be grown in rows for hay or seeq
It precipitation is unfavorable during the time whep
wheat is rotated with fallow, yields will probably be 135 ¢q
25 percent lower than the yields on the soils in capability
unit I1Ie-1. This is because this soil stores less moistyrg
during the period when it is fallow than is stored by the
sotls of capability unit ITTe-1. )
This sotl is high in natural fertility, but crop residues
need to be worked into it. Lack of sufficient crop residueg
causes the soil to become more susceptible to erosion, causes
the content of organic matter and nitrogen to be depleted
and reduces the rate at which water soaks in. During
vears when moisture is favorable, it is desirable fo add
nirrogen to the soil to increase the protein content of whear,

CAPABILITY UNIT IIlc-3

The soils in this capability unit are deep and wei]
drained or imperfectly drained. They ave slowly or mod-
erately permeable and are high in available moisture-
holding capacity. The soils have formed in alluvial zedi-
ments and are medium textured to moderately fine rex-
tured. They are in swales and receive runoft water from
adjacent steep areas. Runoff is slow to medium, depend-
ing on the amount of moisture received from adjacent
higher Iying areas. In many places the areas are dissected
by the channels of intermittent streams. These channels
have lowered the water table in the imperfectly drained
soils of this capability unit so that they can be cultivated
the same as the well-drained soils.

These soils are easy to till. but a plowsole forms if they
are cultivated when too wet. Most of the time they cannot
be tilled until later in spring than associated soils on the
uplands. and crops cannot be harvested until later in fail.
The soils in this unit are—

Ackmen silt loam. 0 to 6 percent slopes.
Pack silt loam. 2 to 8 percent slopes.
Vega clay loam. 0 to 6-percent slopes.

These soils are suited to culrivation, althongh severe
limitations are imposed by the climate and their location.
The amount of precipitation fluctiates widely, both from
vear to vear and within the vear. bout one-fourth of
the time. there is less than 12 inches of precipitation during
the vear. May and June—a critical period for wheat—
are dry mounths.

If these soils ave fallowed in summer, they ave best used
to grow winter wheat. When moisture is favorable, a
small grain can be seeded in spring or in fall after a row
crop has been grown, Beans should be grown no more
than 30 percent of the time. nor more than 4 years in
suceession, beeausge they do not return enough crop residues
to the soil. Alfalfa or grass can be grown in rows for
hay or seed. The Pack soil is used mainly for pasture or
irrigated meadow.

Although these sotls ave high in natural fertility and

34

their content of organic matter ranges from 3 to 6 percent,

crop residues need to be worked into the soil to maintamn -

their fertility and good tilth.  Grassed waterwuys are
needed in the drainageways to control erosion and to dis-
pose of excess water,
CAPABILITY UNIT IVe-
"The only =oil in this eapability wnit—Northdale loan.
6 to 10 percent slopes—is moderarely deep and is well
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fained. It is moderate in permeability and has moderate
Sailable moisture-holding capacity. Natural fertility is
doderately high. The soil occurs in areas where the ter-
ain is undulating to rolling. It is moderately to highly
gisceptible to erosion. Runoff is medium to rapid, depend-
iig on the intensity of the precipitation and on the amount
g frost in the soil when the snow melts.

“This soil is about 6 inches shallower over bedrock than
Yorthdile loam, 0 to 6 percent slopes. It is easy to ull,
put & plowsole forms if it is cultivated when too wet.
FBecause of severe limitations imposed by climate, mod-
grate deptl, and moderate slopes, t]his soil is not suited to
wntinuous use for cultivated crops and is best used to
grow grasses and legumes. The amount of precipitation

uctuates widely, borh from year to year and within the
ear. _\bout one-fourth of the time, there ix less than 12
inches of precipitation during the year. The months of
May and June ave dry.

When prices for wheat are high and there is a period
when precipitation is above normal, the =oil is sometimes
wed to grow winter wheat. Then, it is necessary to use
all of the managenent practices suggested in rhe section
“Afanagement ot Dry Land™ to protect the =oil from ero-
sion. If winter wheat is grown, the soil needs ro be seeded
to grasses or legumes one-third of the time. Because of its
slope, this soil is not suited to beans. If it ix retired from
cultivation, it should e seeded to grasses or legumes.

CAPABILITY UNIT 1Ve-1

The soils in this capability unit are deep and moderately
deep and are well drained.” They have moderate to slow
ermeability, and the available moisture-holding capacity
1s moderate to high. The soils are medium textured to
moderately fine textured. They are on alluvial fans and
on undulating to rolling uplands. Runotf is slow to
medium, depending on the intensity of the precipiration
and on the amount of frost in the soil when the snow melts.
These soils are moderately susceptible to water and wind
erosion. ‘They have a friable surface layver, ave easy to till,
and have high to moderately high inherent fertility. The
soils in this unit are—
AMonticello very fine sandy loam, low rainfall. 2 to 10 percent
slopex.
Alonticello-ITovenweep complex, low rainfall, 2 to 10 percent
slopes.
Scorup very fine sandy loam, 2 to 6 percent slopes.

Because of very severe limitations imposed by climate.
these soils are not suited to continuous use for cultivated
crops. The amount of precipitation Huctuates widely,
both from year to yvear and within the yvear. bout 40
percent of the time, there is less than 12 inches of precipi-
tation during the vear. The months of May and June
are dry.

These soils are better suited to grasses and legumes than
to cultivated crops (fig. 3). Nevertheless, when prices for
wheat ave favorable, and there is a period when the
amount. of precipitation is above normal, the soils are
sometimes used to grow winter wheat. Then, it is neces-
wiry to use all of the management practices suggested in
the section “Management of Dry Land” to protect the
soils from erosion. If winter wheat is grown, the sotls
need to be seeded fo grasses or legumes one-third of the
time.  Beenuse of insuflicient moisture, the soils are not

suited to beans.

Figure 3—In foreground, good stand of crested wheatgrass on

soils of capability unit IVe-1. Some areas of the soils in the

background have been used for winter wheat, and others are
being fallowed.

CAPABILITY UNIT 1Ve-2

"This capability unit consists of deep soils that are in
swales where they receive water that Hows from adjacent
higher areas. The soils range from well drained ro im-
perfectly drained, and the available moisture-holding
capacity is high.  Their surface layer is medium textured
to moderately fine textured, and the underlying sediments
ave fne textured to medium textured. Narnural fertility
is high to moderately high.

In many places these soils are dissected by rhe channels
of intermittent streams. These channels have lowered the
water table in the imperfectly drained soils of this capa-
bility unit so that they can be managed the same as the
well-drained soils.

Runoft ranges from slow to medium on these soils. de-
pending on the amount of moisture received from adjacent
areas. The soils are moderately to highly susceptible to
erosion. The Shay and Ucolo soils are diffienlt to work.
s a rule, they cannot be tilled so early in spring as the as-
sociated soils on uplands, nor can crops be harvested so
early. Thesoilsin this unit are—

Ackmen loam. 0 to 6 percent slopes.
Shay clay loam, 0 to 3 percent slopes.
Ueoto silty clay loan, 0 to 3 percent stopes.

Because of very severe limitations imposed by climate
and the risk of evosion, these soils are not suited to con-
tinuous use for cultivated crops. The amount of precipi-
tation Huctuates widely, both from year to year and
within the year. \bout 40 percent of the time. there is
less than 12 inches of precipitation during the year. The
monihs of May and June are dry. Crops grown on these
soils may be damaged frequently by frost.

These soils are better suited to grasses and legumes than
to cultivated crops. Nevertheless, when prices for wheat
are favorable and there is a period when the amount of
precipitation is above normal, the soils ave sometimes used
to grow winter wheat. Then, it Is necessary to use all of
the manacement practices suggested in the section “Man-
agement of Dry Land” to protect the soils from erosion.
It winter wheat is grown, the soils need to be seeded to
arasses or legumes one-third of the time, Because of

“insufficient moisture, the soils are not suited to beans.

Grassed waterways are needed in the drainageways to
control eroston and to dispose of excess water.
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CAPABILITY UNIT [Ve-3

The soils in this capability unit are moderately deep and
well drained. They are on undulating to rolling uplands.
Runoff is slow to medium, and permeability is moderate
to slow. The: natural ferrility is high to moderately
high, and the available moisture-holding capacity is mod-
erate. These soils are moderately susceptible to water
and wind erosion. The soils in this unit are—

Hovenweep loam. 2 to G percent siopes.
Northdale loam, low rainfall, 0 to 6 percent slopes.

Because of very severe limitations imposed by climate.
these soils are not suited to continnous use for cultivared
crops. The amount of precipitation fluctuates widely,
both from year to year and within the year. .\bout 40
percent of the time, there is less than 12 inches of precipi-
tation during the year. The months of May and June are
dry. :

These soils are better suited to grasses and legumes than
to cultivated crops. Nevertheless, when prices for wheat
are favorable and there is a period when precipitation is
above normal, they ave sometimes used to grow winter
wheat. Then, it is necessary to use all of the management

ractices suggested in the section “Management of Dry
Eund"’ to prorect the soils from erosion. If winter wheat
is grown, the soils need to be seeded to grasses or legumes
one-third of the time. Because of insuflicient moisture,
these soils are not suited to beans.

CAPABILITY UNIT IVe—t
The soils in this capability nnit—Iockerby and Hoven-
weep soils, 2 to 6 percent slopes—are moderately deep
and are well drained or moderately well drained. They
have slow to very slow permeability and are moderate in
available moisture-holding capacity.  Nawurwifertiliry is
low to moderarely high. The surtace layver of these soils
is medinm textured to moderately fine textured. These
soils are moderately susceptible to warter and wind erosion.
tunoff is slow ro rapid, depending on the intensity of the
precipitation and on the amonnt of frost in the soils when
the snow melts.  The Lockerby soils are rather dificult to
till. A plowsole forms if they are tilled when too wet.
Because of very severe limitations imposed by climate
and the characteristics of the soils, these soils are not
suited to continuous use for culrivated crops. The
amount of precipitation fluctuates widely, both from vear
to vear and within the year. About 41 percent of rhe
time. there is less than 12 inches of precipitation during
the year. The months of May and June are dey.  Crops
grown on these soils are frequently damaged by frost.
These soils are betrer suited to grasses and legnmes than
to calrivatedt crops.  Nevertheless, when prices for wheat
arve Favorable aml there is a period when the amount of
precipitarion is above normal, the soils are somerimes
used to grow winter wheat. Then, it is necessary to uxe
all of the munagement practices suggested in the section
“Management of Dry Land” to protect the soils from
erosion. If winter wheat is grown, the soils need to be
seeded to grasses or legimes one-third of the time, Be-
nuse of insufficient moisture and the likelihood of damage
from frost, the soils ave not suited to beans, '

Crop Yields

Yields of pinto beans at Monticello, and of wintey Wheg

at- Monticello and Blanding, were studied in relation to -

effective rainfall for the 5-;@:’211' period from 1949 throngy,

1953, Climatic records for 40 years at Monticello, anq f,
30 years at Blanding, show that the greatest monthly r
cipttation oceurs during Angust, September, and ()(“Fﬂber:
and the least, during May and June. The amoung of
precipitation fluctuates, however, both from mont}
month and from year to year. For example, the Mon;.
cello Weather Station has records showing annual Drecip;.
tation as low as 6.56 inches and as high as 23.90 inches
with an average of 16.26 inches. The Blanding \\"'ezlt]lé;
Station has records showing annual precipitation as gy
as 531 inches and as high as 24.61 inches, with an averyge
of 12.77 inches. =

Sllmnwr storms of less than 0.30 inch furnish ligle
moisture for crops and were not considered as effective
rainfall.  Some moisture is lost by surface runoff durine
intense storms, but no measurements have been made of
the amount lost.  The timing of storms greater than v.3n
inch affects yields greatly; therefore, the calculation of
effective rainfall is only approximate. Timing of the
storms was especially favorable for beans at Monticello in
July and August of 1953,

Aceording to the records kept at the Monticello Weather
Station (see table 2), the annual precipitation at Monti-
cello avernges less than 12 inches during 9 vears out of
40, or about 22 percent of the time. It averaged more
than 15 inches. 20 vears our of 40, or 50 percent of the
time. \ccording to records kepr at Blanding. precipita-
tion at that station was less than 12 inches, 20 years our
of 30, or 40 percent of the time. It was more than 15
inches, 12 vears out of 30, or 24 percent of the time.

Ditferences in evapotranspiration between the Monti-
cello and Blanding aveas would make a gveater ditference
in the amount of etfective moisture stored in the soils than

y calculating the approximate amount of effective
Eisture for growing wheat in an alternate wheat-fallow

pping system, the following method is used: (1) The

p is grown using moisture that falls during a 2-year
zriod, beginning with August and ending 2 years later in
aly.  (2) Only storms of 0.50 inch or more during the
sowing season are considered to be effective. (3) One

fch per storm is subtracted for the months of June, July,
ad August, and 0.30 inch per storm, for the months of
tpril, May, September, and October, during the fallow

eriod, because of losses by evaporation. - As a rule, there
gre no more than two storms each month, and the surface
gil dries to an estimated depth of 3 to 6 inches between
gorms. (4) Because the crop is planted near the end of
September, after the soil has been left fallow for 1 year,
e average potential evapotranspiration values from Oc-
wber through July are used to estimate moisture use dur-
ing the crop year. )

“Table 3 gives estimated effective moisture at the Monti-
&llo and Blanding stations in relation to the production
of drvland wheat on Monticello and Northdale soils.  As
down in table 3, the first crop period studied, during
shich winter wheat was planted after a ll)eriod of fallow,
began in August 1947 and continued until the end of July
1939. During that time, according to the study made at
Monticello, the amount of effective moisture stored in the
oils was 18.46 inches. Of this, 10.18 inches was stored
during the period of fallow before the crop was planted,
and 8.28 inches was added during the time when the crop
was erowing. The crop on the Monticello soil yielded 20.0
bushels, and that on the Northdule soil yielded 21.5 bushels,
or a weighted average of 20.6 bushels.  Similarly, yields
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and amounts of etfective moisture stored were recorded
for this period at the Blanding station and, for other
periods, at both stations.

Long-time weather records for the San Juan Area show
extreme fuctuations in precipitation. These fluctuations
are reflected in the pertod used for the analysis of crop
vields. The data presented show higher effective moisture
for crop production on the Monticello very fine sandy
loams and on the Northdale loams than on the low rain-
fall phases of these soils.

The Monticello very fine sandy loams and Northdale
loams occur in a zone of higher etfective moisture than the
Jow rainfall phases of these soils. They occur near Monti-
cello and extend south and east of Monticello, including
the several aveas known locally as Dodge, Boulder, Horse-
head, Cedar Point, and Bug Point. Old La Sual also re-
ceives more moisture than the areas near Blanding.

During periods of better moisture (August 1947 through
TJuly 1949), yields comparable to those obtained at Monti-
cello were obtained at Blanding on soils of both the Monti-
cello and Northdale series. When little moisture is re-
ceived and stored in the soils, yields decrease. This is
strongly reflected for the low ramnfall phases of the mod-
erately deep Northdale loams, and to some extent for the
Northdale Toams, when compared to the deep Monticello
soils. This is because the Northdale soils are lower in
moisture-holding capacity than the Mouticello soils.

Table 3 shows that, during Angust 1950 through July
1952, wood vields were obtained both on the Monticello
and on the Northdale soils with a relatively low amount of
moisture. These vields are attributed to the fact that
several storms occurred in April and July of 1932 at a

TasLe 3.—Lstimated effective moisture as related to the production ()f: dryland acheat for the soils of two series at
Honticello and Blanding. [tk
MONTICELLO

these figures would indicate. This is because Monticello Estimated effective moisture Yields of wheat
is at an elevation that is 1,000 feet higher than that at C o
1 ’ :rioc B i
Blanding and has lower remperatures. rop perio Monticello | Northdale Weighted
Fallowed Cropped Total very fine loams average
Tanre 2.—Lrecipitation date for Monticello and sandy loams
Blanding, Utah
Inches Inches Inches Bushels Bushels Bushels .
August 1947 throvgh July 1049 ... 10. 18 3. 28 18. 40 25). 0 215 20, 6
i . August 1948 through July 1950 .. ... ... 1. 20 6. 35 ; 17. 67 19. 2 15.0 18. 1
Proportionate | yygust 1949 through July 1951 ... o .. ... 6. 43 2,60 0, 03 14. 8 12. 0 14, 1
number of August 1930 through July 1952 . ... 3. 97 7. 06 11. 03 20. 3 19. 8 20, 1
Average vears : ’ :
Length | annual | Wettest | Driest
Station of preeipi- | veart | year! BLaNDING
record | tation Less | More
ﬂ;;“ tl;:.;“ Estimated effective moisture Yields of wheat
inchesjinches
Monticello Northdale
' i ery fine ams : “eighted
Years Inrhes Inch Inches | Percent | Percent Crop period very finc loams, low Weig
Montieello__ . 40 l’('i. e2(i 2,:'{. (‘;0 '(’f %'u mﬁ m’.'i'ﬂ Fuallowed Cropped Total sandy loams,|  rainfall average
Blanding._ . _. 30| 12277 24861 531 10 24 low}r:unfull phases
phases
! The wettest vears recorded at the Monticello and Blanding
stations were 1911 and 1909, respectively. At both stations the Inches Inches Inches Bushels Buahf)la Bushels .
driest year recorded was 1950. August 1947 through July 1949 ________________. 8. 62 G. 46 15. 08 18.3 20.0 18.9
' August 1943 through July 1950 . ________. 9.25 3.02 12,27 16.0 6.3 J(l. 1
August 1949 through July 1951 _______.___ 3.87 140 4,27 15. 8 L7 0.7
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time when wheat could make full use of the moisture.
This emphasizes the importance of moisture coming at just
the right time, even though a system of farming is being
used in which crops are alternated with fallow.

During years when there is a good supply of moisture
in the area represented by the Monticello Weather Station,
vields of wheat on the deep Monticello soils and on the
maderately deep Northdale sotls are abont the same. In
less favorable years, yields on the Northdale soils are 15 to
25 percent lower than on the deep Monticello soils. In the
area represented by the Blanding Weather Station. low
vields are obrained on the low rainfall phases of the
Northdale soils 40 percent or more of the time.

In calculating the approximate amount of effective
moisture for bean production as an annual crop. the fol-
lowing method is used: (1) Only storms of 0.50 inch or
nmore are considered to be eifective. (2) Loss by evapora-
tion of 1 inch per storm is subtracted for the month of
June when the crop is starting, and of 0.50 inch per storm
for the last half of September, October, April, and May
before the crop is planted. \s a rule, there are no more
than two storms each month, and the surface soil dries
to an estimated depth of 3 to 6 inches between storms.
(3) For July. August, and the first half of September.,
when the soils ave covered by the crop, average potential
evapotranspiration values are used to estimare moisture
use.

Table 4 gives estimated effective moisture at the Monti-
cello station in relation to the production of dryland pinto
beans on Monticello and Novthdale soils.  Becanse beans
are not an important crop in the Blanding avea, no esti-
mates of effective moisture are given in table 4 for vhat

Tavre —FLstimated effective moisture us veluted to the
production of deylund pinto beans for the soils of tiro
xeries at Monticello, [tah

Estimated effective
moisture

Yields of pinto beans

; Evapo-

i Surplus or  transpiri-; \Monti :

: ; ranspiri- . NMonticello «;

i stored be- | tion defi- | vopv fine Northd
+ fore plant .cieney dur-"sndv loan:s:
t ogrowth - ing plant : :

i growth

Crop period
ale
loams

Inches t Ponnis Poundx
9. 00 628 - 375

i Inches ;

September 13, ! 10. 63 |
1948, through |
September 14, |
1949, '

September 13, 6. 91 11.09 ¢ 347, 350
1949, through i
September 14,
1950.

September 15, 3.33 774
1930, through
Septamber 14,
1054

Septembher 33, 9. 11 8. 52
1951, through
September 14,
1952,

126

September 13, 6121 582 770 133

1952, through
September 14,
1953.

-from 12 to 15 inches, or high enough for fair yields to he

arex. It appears that at Blanding about 13 inches o, -
cipitation would be needed annually for a crop of pre-
beans to be successful. According to records kept -gm}:o
Blanding Weather Station, however, less than 13 incil .
of precipitation annually is received 30 percent of t}?
time.  Only 30 percent of the time is there enough preg; -
tation for a crop of beans to be reasonably safe. ’1‘]1,3[;;:
fore, the growing of beans in the area near Blandin,
would be hazardous. =

In the more favorable moisture zone in which the Montj
cello Weather Station is located, it appears that 12 inche;
of annual precipitation is needed each year for a bean eryy,
to be successful. According to records kept at the Mone;.
cello station, precipitation is below that amount 25 percen
of the rime, and in those years low yields can be expected
or the crop will fail. About 30 percent of the time, tf,
amount of precipitation is move than 13 inches, and yey.
sonably good yields can be expected. In the remaining o,
percent of the time, the amount of precipitation ranges

obtained.

The velationship between climate and the production
of pinto beans is shown in fable +. Yields of about 623 1
770 pounds can be expected on the Monticello soils, and of
about 433 to 533 pounds on the Northdale soils, in those
vears when the stored moisture exceeds the evapotranspi-
ration figure. According to table 4, during the first crop
period—>September 15, 1943, through September 14, 194)—
an estimated 10.65 inches of moisture was surplus, or was
stored in the soil before the crop begun to grow. During
the same period, there was an evapotranspiration defi-
ciency ot 9.00 inches when the crop was growing. Yiells
for this period were goodl.

In the crop period extending from September 15, 1949,
through September 14, 1950, yields were fairly good be-
cause some moisture had been carried over from the
previous year and added to the supply received during the
crop period.  On the other hand. the crop period that ex-
tended from September 15, 1950, through September 14
1951, was a vear in which there was little precipitation.
As a result, yvields in that year were low. In the last crop
period shown in the table—September 13, 1952, through
September 14, 1953—yields were good because there werr
favorable stovms in July and August.

On the basis of the limired recorded data and from ol
servations made by technicians who have worked in the
Avea over a period of several years. other arable soilx in
the Arew have heen compared with those listed in tables
3 and 4, and estimates have been made of their suitability
for growing wheat ov beans.  The following ave results of
these estimates:

Soils on which yields will be comparable to those on the
Monticello very fine sandy loams are—

Abhajo loam, 0 to 10 percent slopes.

Ackmen silt loam, O to G percent slopes.
Monticello-ITovenweep complex, 2 to 10 pereent stopes.
Pack silt loam, 2 to 6 percent slopes,

Yega clay loany 0 to 6 percent stopes,

Seils on which yields will be comparable to those ot
the low rainfall phases of the Monticello very fine sundy
loams are—

Monticello-ffovenweep compleX. low raintall, 2 to 10 pereent

slopex,
Seorup very fine sandy loam. 2 1o 6 pereent slopes,

% Soils on which yields will be coméamble to those on
he Jow rainfall phases of the Northdale loams are—

Ackmen loam, 0 to 6 percent slopes.

Hovenweep loam, 2 to 6 percent slopes.

Lockerby and Hovenweep soils, 2 to 6 percent slopes.
Northdale loam, 6 to 10 percent slopes.

Shay clay loam, 0 to 3 percent slopes.

Ucolo silty clay loam, 0 to 3 percent slopes.

5
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;i‘Range Management™
£ This section gives information about the current use
% of rangeland in the Area. It tells about how the soils in
% the Area are grouped in range sites and describes how
% these range sites are managed. Finally, it mentions some
' of the desirable practices that apply to most rangeland.

> Current use of rangeland

= The management of rangeland is of great importance in
4 the San Juan Area. In about 66 percent of the Area, the
soils are poor, the climate is not favorable for cultivated
i crops, or water is lacking for irrigation. This acreage
i can be used only for grazing or for growing trees. Good
* management must be used 1f profitable yields of forage
“ are to be obtained. If the soils are managed properly,
there will be enough forage on most of them so that the
range can be grazed year after year and harvestable wood-
land products obtained. .
Because so little of the land is suitable for croppng,
grazing lands have always had a high value in the Area.
The number of sheep and cattle in the Area reached its
peak roughly between 1925 and 1930 and has declined
since that time. Table 5 gives the number of cattle and
sheep in San Juan County in stated years. The figures
given were reported by the U.S. Bureau of the Census.

Tasre 5.—Number of cattle and sheep

Period Cattle Sheep
}
1910 e e eemmmem ! 20, 316 92, 507
1920 - o s 15, 764 14, 060
1025 . e 26, 184 109, 482
1930 .« e oo 15, 168 119, 802
1950 e e e camemeeaam 18, 776 67, 690
1004 e aeee e 19, 634 57,288

Heavy grazing by large numbers of livestock has
brought changes to the vegetation in the Area and has
caused the range to deteriornte. Some of the better
grasses and forbs have been reduced, both in number and
in vigor, or have been replaced by plants that have little
or no value for grazing. = On abandoned cropland and on
excessively grazed areas, Russian-thistle, cheatgrass, and
snakeweed have become the dominant plants and rabbit-
brush grows in a few places. o

New grasses, suitable for grazing, have been introduced

- on a large acreage of soils that were formerly dry-farmed.
They have also been seeded on areas cleared of big sage-
brush, black sagebrush, pinyon, and juniper. Heavily
grazed woodlands, made up of pinyon and juniper, in

2 his cection was prepared in cooperiation with Layar R, Masoy,
range conservationist, and Warpo R. FraNpsey, Washington Field
range conservationist (West), Soil Conservation Service.
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many places now have only a sparse understory of forage
plants. Consequently, pinyon and juniper increase more
rapidly in these woodlands than in woodlands that have
a thick understory.

Range condition and range sites

To plan the best use of his range, the range operator
needs to know the kinds of range plants that are native
to his area and the combinations in which they grow. He
needs to be able to read the signs that show him whether
his range is getting better or worse.

The. basic unit on which management and treatment of
the range is determined is the range site. .\ range site
is an area of range uniform enough in climate, soil, and
topography to produce a particular kind and amount of
vegetation. This, in most instances, is the combination
of plants that grew on the site before the range was
affected by grazing or cultivation and is termed potential
vegetation. Generally, the potential vegetation is the most
productive combination of range plants that a site can
produce.

The condition of the range is determined by comparing
the kind and amount of present vegetation with the po-
tential vegetation for that range site. It is related to
the number of increasers, decreasers, and invaders on
the site. Four condition classes have been defined.
Range in excellent condition has from 76 to 100 percent
of the vegetation characteristic of the potential vegetation
that was on the site originally; one in good condition, 51
to 76 percent; one in fair condition, 26 to 51 percent; and
one in poor condition, less than 26 percent.

' Improving the native vegetation on the range will in-
crease the amount of forage produced and will help to
conserve soil and water. To improve the vegetation, the
rancher needs to munage grazing so as to encourage the
best native forage plants.

Livestock graze selectively and seek out the more palat-
able plants. If an aren is grazed too severely, the more
palatable species. called decreasers, will decrease. Their
places will be taken by less palatable species( increasers)
that were part of the original vegetation, or by other kinds
of plants that were not part of the potential vegetation,
called invaders, that can now find room to grow.

The amount of usable forage on the range sites in this
Arex varies from year to vear, depending upon the
weather. It depends particularly on the amount ot pre-
cipitation that has been received. In years of drought,
yields on all of the sites are drastically reduced.

Precipitation recovded by the T.S. Weather Bureau at
Monticello and Blanding, shown in table 6, is representa-
tive of that for the Upland range sites, and precipitation
at Monticello is representative of that for the Semiwet
Meadow range site. Climatic data for the Semidesert
range sites, south of Blanding, are estimated.

Annual vields of usable forage in the highest potential
condition, on an air-dry basis, are shown for each range
site for favorable and for less favorable years. Favor-
able years are those in which the precipitation is at or near
the maximum and other growing conditions ave favorable;
in such years the vields of forage will be near the maxi-
mum possible for the site. TUnfavorable years are those
in which the precipitation is at or near the minimum and
other growing conditions are unfavorable; in such years
the vields of forage will be near the minimum for the site.
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TaBLE 6.—[Records of precipitation at Monticello and

Blanding, Utah

1
g Proportion of precipi-
I tation received in each
£ | E - 3-month period
3 2 = o - .
Station L E L
S | o3 ~ I |4 = ") S
= &= - - JC I = .2
s | 2= S < (B2 a2 a2 izy
® | &= = 2 A I ol S
5|35 2| £ |5% |55 )&% |52
- | < = 2 1= < = =)
. Per- Per- Per- -

. Yeors I_nchea Inches | Inches | cent cent cerr’t ﬁ:enrl
Mouticello__ .| 40 }16. 26 [23.90 | 6. 36 27 16 31 26
Blanding.._._ 50 [12. 77 {24 61 331 28 14 28 30

R .

! The wettest vears recorded at the Monticello and Blanding
stations were 1911 and 1909, respectively. At both stations the
driest year recorded was 1950.

After stockmen have compared their current yields of
forage with the highest yields given for the p?u-ticu]ar
range site, they will have an incentive to improve their
range management practices. By adjusting the use of the
range, they can improve its condition. In time, much
higher yvields will be obtained. '

The scientific names of plants that grow on ranges in the
San Juan Area are given in the following list.  Wherever
the standardized plant name ditfers from the name com-
monly used, the standardized name is given in paventheses.

GRASSES AND GRASSLIKE PLANTS

Scientific name Common name

Aagropyron dasystachyum ..__. Thickspike whaatgrass.

Aosmithiio o ____. Western  wheatgrass  (bluestem
wheatgrass).

Agro’tis QIOU e Redtop.

Aristide SPP e ool Three-awn,

Boutelonw curtipendula ... Side-oats grama.

B.ogracilise oo oo, Blue grama.

Bromus tcctorum ~——~ Cheatgrass (cheatgrass browe).

CaOred SPPec e eecccmeemeeeem Dryland sedge t(sedge). '

Deschampsia cuecspitosa.____. Tufted hairgrass.

Elymnus cinerems e oo Giant wildrye (Great Basin wild-
ryve).

l ylr'm(vm ................... Blue wildrye.

E. -w{n.plc’.r __________________ Bullgrass (low creeping wildrye).

E. triticold€8 cc e emeeae o Beardless wildrye (creeping wild-
rye).

Hilarie jamesiio oo Galleta.

Hordewm jubatum oo ____ Foxtail (foxtail barley).

Juncus balticus__.__
Kocleria eristata._.

Baltie rush.
Junegrass (prairie junegrass).

Oryzopsis hymenoides oo Indian ricegrixs.

Phlewm pratensee. oo Timothy.

POO SPP et Bluegrass.

I’.. prqfcu.vis Kentucky bluegrass.

Nitanion hystrid oo oo Squirreltail (bottlebrush squirrel-
tail).

Sp»h,’tv.'bnlll.? cryptandrus ... Sand ()lropseed.

SEEDT COMULE et e eem Needle-and-thread.

BroaD-LEAVED HERRS OrR WEEDS

Scientific name Common name

A chil{t:a lanulos@ o oo Yarrow (western yarrow).

ACONTEUDY SPPcc s ceeeeee . Mankshood,

Artemisia dracunenloides._._ Herbaceons sage (falsetarragon
sagebrush).

A, gnaphalode$. .o _.. Herbaceous sage (cudweed sage-
brush).

BroAp-LEAVED Herns or WEEDS

Scientific name Common name

Aster spp Aster,
dstragalus SPP—eeeceoe______. Astragalus (loco; milkvetch; poi
) ) sonvetch). -

Balsumorhiza sayittata______ Balsamroot (arrowleaf balsap,.

N . root).

A Indixn paintbrush (painted-cup)

Crepis acuminute oo ___ Hawksbeard (tapertip hawkg,
beard).

Dodceatheon paucifiorum_____ Shootinéstar (darkthroat slmoring.

L star).

Lrt_gerou 1S3 1] ¢ J Daisy (fleabane).

E"rqun 1717053 1) « S, Buckwheat (Eriogonum).

Geranium SpPoem e . Geranium.

(,'ri:}rlcliu SQUATTO8¢ ... Gumweed (curlycup gumweed),

Heliunthella uniflorg_.__.____ Manyflower sunflower (oneflowep
helianthella).

Heracloum lanatuymooo______ Cowparsnip.

-—- Povertyweed (poverty sumpweed),
_____ Peavine,

Lathyrus supp--

Lupintd SPP e oo Lupine.
Pedicularis groenlandic@.___ Elephanthead.
Penstemon SPP - ae e oo, Penstemon.

Philoz longifolin.____

_____ Phlox (longleaf phiox).
P. stanshuryi xS o hlo

______ Phlox (Stansbury phlox).

I"o!cntilla 1) Cinquetoil.

Salsola kali var. tenuifoliu-__ Russian-thistle (tumbling Russian-
. thistle).

S_:m‘ulayn O R Goldenrod.

Sphacralces ¢occined oo .__ Globemallow  (scarlet globemal-

low).

Tarazacum oficinule - —_.__ Dandelion.

Trifoliiin SPP e ccm oo Clover.

'J.r:_l/lochm Maritimi e oo ___ Arrowweed (shore podgrass).

ZigadCnus 8PP oo Deathcamas.

SitrRuBs AND TREES
Common name

Serviceberry (Saskatoon service-

Scientific name

Amelanchicr alnifolio_ . _.___

. o berry).

Artemisia frigidao oo _____ Fringed sagewort (fringed sage-
brush).

EN ROV e Black sagebrush.

Ao tridentata. oo ____ Big sagebrush.

Atriplex canescens o . _.. Fourwing saltbush.

Cercoqarp.us betuloidCs e Birchleat mahogany.

C. ledifolinge o coooe . Mahogany (curlleaf mountain-ma-
hogany).

Chrysothamnus nauscosus_.__. Rubber rabbitbrush (big rabbit-

. brush).

C. stenophyllus .o _____ Little rabbitbrush (small rabbit-

o . brush: yellow rabbitbrush).
C. vigcidiflorus var. pumilus___ Low rabbitbrush {Low Douglas
rabbitbrush).

Cowania stansburiune_.._____ Cliffrose (Stansbury cliffrose).

Ephcdra SpPace e cceemeem. Ephedra (jointfir; Mormon tea;
. Brigham tea).

Etl)'?ll(l III.HIII!I ............... Winterfat (common winterfat).

Gttl{crrc:la sarothrae__ Snakeweed (broom snakeweed).

Juniperus o8teospermo e oo Juniper (Utah juniper).

J. scopulorum o oo Rocky Mountain redeedar (Rocky
. Mountain juniper).

Opunti SPPee— oo Cactus (pricklypear).

Peruphyllom ramosissimunm-_ Squaw-apple. ’

Pinusednlis. .. _________.__.__ Dinyon pine.

P, omonophylla.___.__

Singleleaf pinvon pine.
Purshia tridentata__ e ) !

Bitterbrush (antelope bitterbrush).

(gucrcrw pambelii . __.____ Oakbrush (Gambel oak).
burcobat(w vermiculatus.__._ Greasewood (black greasewood).
.E’ymphorw_arpoa oreophilus_.. Snowberry {mouutain snowberry).
s rotundifoling o .___. Sunowberry (roundleaf snowberry).
N. utahensis ... Snowberry (CUtah snowberry).
Tetradynia cancscens var,

ICrmis. oo Horsebrush (spineless horsebrush).
T 8PINOIQ e e Spiny horsebrush  (cottonthorn

horsebrush).

EDescriptions of range sites

The soils of the San Juan Area have been grouped in
the range sites described in the following pages. The de-
scription of each range site gives the important character-
Fistics of the soils.
The soils of five series are in the Upland Loam range
Zsite if there ave no trees on them, and in the Upland Loam
“#(Pinyon-Juniper) range site if there are trees. For the
same reason, the Lockerby soil and the soils of the Lock-
Zorby and Hovenweep complexes are in two range sites—
Upland Clay and Upland Clay (Pinyon-Juniper). No
measurable differences in these soils are associated consist-
ently with the differences in site. If there has been a
change in vegetation, it took place so recently that there
" has been no change in the sotls. )
The potential vegetation on most areas of these soils was
-probably an open stand of pmnyon and juniper and an
understory of grasses and forbs. Disturbance by fire or by
other agencies before these soils were used by white settlers
-may have changed the rather delicate balance in some
places so that the pinyon and juniper were destroved and
_the cover became predominantly grass. Such areas are
now represented by the Upland Loam or Upland Clay
range sites. The content of organic carbon in the Monti-
cello soils on the Gpland Loam range site and on the

identical toa depth of 60 inches. Apparently, the competi-
tion from trees has not caused a decrease in the content of
organic carbon in the soils of the Upland Loam range site.
If trees had been the dominant potential vegetation, there
would have been less organic earbon to a depth of 60 inches.

Many of the range sites have value both as range and
as woodland. The trees growing on them are chiefly
pinyon and juniper, but ponderosa pines grow in a few
small. scattered aveas. Although the wooded areas are
used for grazing. the landowner can also improve them
so that they will yield more wood products. Good man-
agement practices, such as the cutting of mature, mis-
shapen, and diseased trees, will permit younger, more
vigorous trees fo grow. Some pruning and thinning of
trees is also desirable.

The groves of ponderosa pine within the survey area
are scattered and are so located that they are of little value
as sawtimber. In accessible areas where juniper is pre-
dominant, the condition of the present stand indicates that
the areas were cut over intensively in the past and the
trees used as fenceposts. As a result, the stands of juni-
per have deteriorated to the point where they have little
economic value. Nevertheless, juniper, grown for fence-
posts, hasa high potential value in the Area.

Pinyon pines have value as a source of nuts, for use as
fuel, and for sale as Christmas trees.  Good markets near-
by are not available, however, and the wood sold for fuel
does not bring a favorable price. The growing of pinyon
pines for Christmas trees, however, may become desirable
on selected sitex.

Good management practices need to be applied to the
areas that are used both for grazing and for woodland
produets.  Good management will allow the rancher to
obtain the maximum production of both forage and wood-
land products (fig. 6).
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Upland Loam (Pinyon-Juniper) range site is nearly.
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SEMIWET MEADOW

The soils of this range site are deep, medium textured
or moderately fine textured, and dark colored. They are
in narrow, slightly to moderately depressed stream bot-
toms and in drainageways, where they receive water from
the adjacent uplands. The areas are on the floors of val-
leys near the east end of Old La Sal and are at elevations
ranging from 3,800 to 7,500 feet. Slopes range from 0 to
3 percent.
Throughout the major part of the year, the soils are in-
fluenced by a fluctuating high water table. Their avail-
able moisture-holding capacity is high. The following
soils are in this range site:
Ackmen silt loam, moderately deep water table, 0 to 3 percent
slopes.

Packl silt loam, moderately deep water table, 0 to 3 percent
slopes.

Vegalclay loam, moderately deep water table, 0 to 3 percent
slopes.

On this range site the yields of forage plants and the
kinds of plants are affectedt more by the amount of runoff
received from adjoining areas and by the height of the
water table than by precipitation. The amount of pre-
cipitation varies greatly from year to year. In most years
moisture is deficient late in the growing season.

About 53 percent of the precipitation occurs during the
period when plants are growing (April 10 to October 15),
and about 45 percent, during the period when the plants
are dormant. Except for May and June, which are drier
than the other months of the year, the monthly pre-
cipitation is fairly uniform. The temperatures and
precipitation recorded at the Monticello Weather Station
are representative for this range site.

For forage plants on this range site, the growing season
asually begins between April 1 and April 10 and ends
between October 13 and October 31. The average frost-
free period iz 143 days, or May 15 to October 5. Ordi-
narily, the plants begin to dry up late in July, but, if
temperatures are favorable and t‘xere is more than the
usual amount of moisture, they remain green until frost.
In vears when precipitation is above average, the water
table remains high during the entire growing season.
During those years, rushes, broadleaf sedge, and other
plants thar grow in wet aveas ave likely to increase. Some
of these plants are not desirable and cause the quality of
the forage to decline. They do not atfect the total yield
materially.

The estimated density of the forage plants on this
range site ranges from 63 to 75 percent. From 40 to 50
percent of the potential vegetation consists of tufted hair-
arass, blue wildrye, redrop, and other decreaser grasses.
VWestern wheatgrass, beardless wildrye, sedge, baltic rush,
and other increaser grasses make up 30 to 40 percent of
the cover. Clover, mrrowweed, aster, cinguefoil, monks-
hood, elephanthead, shootingstar, goldenrod, cowparsnip,
and other forhs make up 5 to 10 percent. In places the
vegetation includes willow and shrubby cinquefoil, but
these plants are very minor. Common invaders are rubber
rabbitbrush, dandelion, gumweed, povertyweed, foxtail,
and other annual weeds.

When the range is in its highest potential condition,
annual yields of usable fornge range from 1,800 pounds
per acre, air dry, in a favorable year to 900 in an nnfavor-
able year.
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Figure 6.—This Upland Clay (Pinyon-Juniper) ra

UPLAND LOAM

The soils of this range site ave deep or moderately deep
medium rextured or moderarely fine textured, and well
(lrzunenl_. In some of the areas, there are cobblestones in
the surface layer. The soils are on gently sloping to roll-
Ing uplands, in narvow, genrly sloping (h:uilm;:e\\:ws. and
on Hood plains.  Some areas used for range ave on Dodue
Point and Summit Point, next to drv-farmed Helds. The
sotls are at elevations ranging from 5,800 to 7,500 feet and
have slopes of 0 to 25 percent, / o
. The weak crust on the surface of these soils vestricts the
infiltration of moisture to some extent. The soils are
moderate to high in available moisture-holding capacity
the internal movement of water is not restricred, and roots
can penetrate easily.  The soils ave likely to erode if an

~adequate cover of plants is not maintained. The follow-

Ing soils are in this range site:

Abajo loanr, 0 to 10 percent slopes,

Abajo cobbly a2 to 23 percent slopes,

AMhado cobbly elay Toam, 1 to 25 percent <lopex,

Ackmen lomin, 0 1o 6 percent slopes,

Ackmen silt loam, 9 to 6 percent slopes, moderately eroded
CAckmen loan, 0 1o 10 percent slopes, moderately eroded o

Ackmen loam. 0 to 10 percent slopes, severely eroded '

Acknen sile loam, 0 to 6 percent slopes. i )

Ackmen sile loam. 0 to 6 percent slopex. moderately eroded.
Ackmen silt loam, U to 6 percent slopes, severely eroded.
Ackmen silty clay loam, moderately deep over ".l':l\'t'l 2 to 25
percent xlopes, ° T )
Hovenweep lonm., 2 to 6 percent slopes,
Mouticello very tine sandy loam, 0 to 10 percent slopes
Monticello very fine sandy loam. low rainfall, 2 to I(i.pel't'i'llt
slopes, ' .
Monticello-Hovenweep complex, 2 to 10 percent slopes
Monticello-Huvenweep complex. low raintall, 2 to 1-(). percent
.\‘lnpe.\'. T
.\:urrhd:lle loany, 0 to § percent slopes.
Northdale loam, low rainfall, 0 to 6 percent slopes
Northdale loam, 6 to 10 percent slopes, i -
Northdale loam, 2 to 10 percent slopes. severely eroded
Northdale loam, low raintall. 6 to 10 percent .\'loines )
Pack silt loam, 2 to 6 percent slopes. ) '
Pack cobbly silt loam and silt loan, 2 to 6 percent slopes.
Scorup very fine sandy loan, 2 to 6 percent slopes, '
.\"(:m-np cobbly very fine sandy loam. 2 to 23 percent slopes.
\'e;::x clay loam. 0 to 3 percent slopes, severely eroded. -
Vewa clay loam, O to G percent stopes, )
Vega clay loam. 0 to 6 percent slopes, moderately eroded.
_The Abajo, ITovenweep, Monticello, Northdale, and
Scorup sotls are in this range site if no trees, or only o few
trees, are growing on them. They are in the Upland
Loam (Pinyon-Juniper) range site if a number of trees are
Jrowing on them,

P

Zrange site.

% On this range site the amount of precipitation varies

atly from year to vear. .\bout 55 percent of it falls
uring the period when forage plants are growing (\April

50 to October 13), and about 45 percent, during the period
Jrhen the plants are dormant.
;zivhich ave drier than the other months of the year,monrhly

Except for May and .June,

recipitation is fairly uniform. The temperarures and
recipitation at Monticello are vepresentative for this

For forave plants on this range site, the growing season
b - ¢ - -

Husually begins between April 1 and April 10 and ends be-

veen October 15 and October 31, The average frost-free
eriod is 143 days, or May 15 to October 5. If tempera-
res are favorable and there is move than the usual amount
“of moisture, plants remain green until frost.
© This range site is separated from the Upland Loam
(Pinyon-Juniper) range site because the vegetation is
predominantly grass and there are only a few pinyon pines
-and junipers. The original vegetation may have inclinded
‘more pinyon and juniper. The estimared density of the
“forage plants on this site ranges from 40 to 50 percent.
From 30 to 40 percent of the original vegetation consisted
of decreaser grasses, such as native bluegrass, Junegrass,
and Indian ricegrass. Western wheatgrass, squirreitail,
needle-and-thread, thickspike wheatgrass, beardless wild-
rye, galleta, sand dropseed, Kentucky bluegras=s. blue
"grama, and other increnser grasses make up 40 to 50
percent of the cover.

About 3 to 16 percent of the cover is penstemon, astrag-
alus, lupine, buckwlheat, yvarrow, hawksbeard, Indian
paintbrush, balsamroot, and other forbs.  Big sagebrush,
bitterbrush, squaw-apple, serviceberry. winterfat. oak-
brush, and other shrubs account for 5 to 10 percent.
Common invaders are rubber rabbitbrush, little rabbit-
brush, horsebrush, snakeweed, Russian-thistle, cheatgrass,
and annual weeds.

When the range is in its highest potential condition,
annual yields of usable forage range from 1,000 pounds
per acre, air dry, in a favorable year to 650 in a less.favor-
able year.

UPLAND LOAM (PINYON-JUNIPER)

The soils of this range site ave deep or moderately deep,
medium textured or moderately fine textured, and well

drained. In some of the arveas, the surface layer contains
cobblestones. The soils are on gently sloping to rolling

uplands at elevations ranging from 3800 to 7,100 feet.
They have slopes of 0 to 25 percent.  One of the areas is
on Cedar Point (sec. 20, T. 35 85, R 26 W),

Areas of these soils between the trees have a weak crust
oun the surface. This crust tends to keep moisture from
infiltrating into the soil. The soils have good available
moisture-holding capacity. Water moves through the pro-
file readily, and roots can penetrate easily. The soils are
susceptible to erosion if an adequate cover of plants is not
maintained. The following soils ave in this range site:

- Abajo loam. 0 to 10 percent slopes,

Abanjo cobbly loam, 2 to 23 pereent slopes,

Abajo cobbly clay loam, 10 to 25 percent slopes,

Hovenweep loan, 2 to 6 percent slopes,

Monticello very tine sandy loam, 0 to 10 percent slopes,

Monticello very fine sandy loan. low rainfall, 2 to 10 percent
slopes,

Monticello-Hovenweep complex, 2 to 10 percent slopes,

Monticello-Hoveuweep complex, low rainfall, 2 to 10 percent
slopes.

SAN JUAN AREA, UTAH

Northdale loam, 0 to 6 percent slopes. )
Northdale loam, low raintall, O tc 6 percent slopes.

Northdale loam, 6 to 10 percent slopes.

Northdale ioam, low raintail, 6 to 10 percent slopes,

Scorup very tine sandy loam. 2 to 6 percent slopes.

Scorup cobbly very fine sandy loam, 2 to 23 percent slopes.

In the area where this range site is located, the amount
of precipitation varies greatly from year to year. About
55 percent of the precipitation falls during the period
when forage plants are growing (.\pril 10 to October 15),
and about 45 percent, during the period when the plants
are dormant.  Except for May and June, which are drier
than the other months of the year, monthly precipiration
is fairly uniform. For this range sire, the temperatures
andd  precipitation at Blanding and  Mounticello  are
representative,

The growing season for forage plants on this range site
generally begins between April 1 and April 10 and ends
between October 15 and October 31, The average frost-
free period is 143 days. or May 15 to October 15, Exceptin
years thar are drier than average, plants remain green
until frost.

This range site is similar to the Upland Loam range
site. except. for its open to fairly dense stand of pinyon
and juniper.  The understory on both of these range sites
is made up of the same kinds of plants, but on the Upland
Loam (Pinyon-Juniper) range site rhe yield of forage
is only about half that of the Upland Loam range site and
the density of growth is somewhat less than half. The
estimated density of the forage plants on the Upland Loam
(Pinvon-Juniper) range site is 15 to 20 percent.

" When the range is in its highest potential condition, the
annual vields of usable forage range from 500 pounds per
acre, air dry, in a favorable year to 325 pounds in a less
favorable vear. The stand of pinyon and juniper produces
a zood volume of high-quality posts and Christias trees.
If a market were available, growing and selling these
woodland products would be o fairly profitable enterprise.

UPLAND CLAY

The soils of this range site are moderately deep ov deep,
moderately well drained or imperfectly drained, and fine
textured or moderately fine textured. They have formed
in materials weathered from shale. The soils are on
smooth to gently rolling uplands, on gently sloping flood
plains, and in swales. .\ specific location 1s NI1) sec. 6,
T, 53 S, R. 25 E. The elevation ranges from 6,500 to
7,100 feet, and slopes range from 0 to 10 percent.

The soils have a surtace layer that crusts over and
puddles easily; consequently, moisture cannot penetrate
readily. The fine texture of the soils restricts the move-
ment of water through the profile. Roots can penetrate
when the soils are moist, but they cannot penetrate the
shale, which is at n moderate depth in some of the soils.
The soils have good available moisture-holding capacity.
They are susceptible to erosion if an adequate cover of
plants is not maintained. The following soils are in this
range site:

Lockerby silty clay loam, 2 to 6 percent slopes, moderutely
eroded.

Lockerby and Hovenweep soils, 2 to 8 percent slopex.

Lockerby and Hovenweep soils, 6 to 10 percent slopex,

Lockerby and Menefee soils, 2 to 10 percent slopes,

Shay clay loum, O to 3 percent slopes,

Shay clay loam, 0 to 3 pereent slopes, severely eroded.
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Ceolo sil.t.y clay lvani 0 to 3 percent slopes.
Ueolo silty clay lowm, 2 to 10 pereent slopes, moderatety
eroded,

Ueolo silty clay loam, 0 to 3 percent slopex, severely eroded.

Areas of Lockerby, Hovenweep, and Menefee soils that
ltave no trees growing on them are in this range site. The
arens of these solls where trees ave srowing nre in the
Upland Clay (Pinyon-Juniper) range site.

In (h_e areds where this range site is located, the umount
of precipitation varies greatly from year to vear. About
95 percent of the precipitation falls during the period
when forage plants are growing (April 10 to October 15),
and abont 43 percent, during the period when the plants
are dormant. Except for May mu\ June, which are drvier
than the other months of the year, monthly precipitation
15 faicly uniform. The temperatures and precipitarion at
Blanding and"Monticello are representative for this range
site, -

For forage plants on this range site. the growing seazon
generally begins between April Land April 10 and ends be-
tween October 13 and October 31, The frost-free period is
143 days, or May 15 to October 5. Except during vears
that are drier than average, plants remain green unril frost.

Originally, the vegetation on this range siie may
have been pinyon and juniper. Now, the potential vege-

tation is primarily grass, but rheve ave a few shrubs and
an occasional pinyon pine or juniper. The range site is
described separarely from the Upland Clay {Pinvon-
Juniper) range site because little pinyon and juniper now
grow on it and the forage plants consist mostly of grass.

The estimated densiry of the forage plants on this range
site ranges from 335 to 45 percent.  From 25 to 33 percent
of the potential_vewetation consists of junegrass, marive
bluegrass, Indian ricegrass, and other decreaser erasses.
Western wheatarass, thicksnike wheatzrass. beardless
wildrve, squirreltail, needle-and-thread. aalleta, blue gra-
ma, Kentucky bluegrass, and other inereaser grasses make
up 45 to 55 percent ot the cover.  Anadditional 3 percent
consizts of Indian paintbrush, manytlower sunflower,
penstemon, astragalus, lupine, herbaceous sage, and other
broad-leaved herhs. "Common invaders are gumweed,
annual weeds. rubber rabbitbrush. litele rabbithrush,
cheatgrazs, Russian-thistle. and horsebrush. Shrubs,
such as black sagebrush, fringed sagewort (fringed sage-
brush). bitterbrush, squaw-apple, wintevfat, fourwing
salthush. and birchleaf mahogany, make up 13 to 20 per-
cent. There are a few seattered pinyon pines and
junipers.

When the range is in its highest potential condition,
annual yields.of usable forage range from S& pounds per
aere, air dry. in a favorable year to 500 pounds in a less
favorable year.

UPLAND CLAY (PINYON-JUNIPER)

The soils of this range site are moderately deep. well
drained or moderately well drained. and fine texturped or
monlerately fine textured. They have been strongly in-
tfluenced by shale. The soils are on smooil to wently
rolling nplands, ahout 7 miles direetly east of Monticello,
and are at_elevations ranging from’ 6,500 to 7,100 feer,
Slopes are 2 {0 10 percent, '

In areas of these soils between the trees, the surface
layer erusts over easily. s a result, the movement of
moisture into the soils is restricted. The movement of
water through the profile is alzo restricted ax the resnlt of

the fine texture of the soils. Loots cannot Denety
deeply in areas where shale is at 2 moderate depth,
These soils have moderate available moisture-holdiy
capacity. They are susceptible to erosion if an ‘ldef[.ll-\](&
cover of plants is not maintained. The followine \-(;if
are in this range site: R

e

Lockerby silty clay loam, 2 to ¢ percent slopes, mode
eroded,

Lockerby and Hovenweep soils, 2 to ¢ percent slopes.

Louckerby and Hovenweep %0ils, § to 10 percent slopes.

Lockerby and Menoefee soils, 2 1o 10 percent slopes,

o) ¥

In the aveas where this range site is located, the amount
of precipiration varies greatly from vear to year. Aoy
w3 pereent of the precipitarion falls during the periad
when forage plants are growineg (\pril 10 ro October 13)
and about 45 percent, during the period when the plants
ave dornant.  Except for May and June, which ape drier
than the other months of the Year, the monthly precipita-
tion is fairly uniform. The remperatures and precipita.
fion at Blanding and Monticello are representative fop
this range site.

For forage plants on this range siie. the Srowing season
wenerally begins between April 1 and April 10 and ends
between October 15 and October 31, The frost-free pe-
viod is 143 days. or May 15 to October 5. Except during
vears that are drier than average, plants remain areen
until frosi,

Except for the open to fairly dense stand ot pinyvon and
juniper, the vegeration on this range site is very similar
to that on the Upland Clay range site.  Both sires sup-
port the xiune kinds of plants, but the vield of fornge on
the Upland Clay (Pinvon-JTuniper) range site is only
about half thar on the Upland Clayv range site. and its
densiry is slightly less than half.  The estimated density
of the forage planes on ehis runge site ranges from 10 to
15 percent. ) N

Where this range <ire is in its highest potential condi-
tion, the annual yields of usable forage range from 400
pounds per acre, air dry, in a favorable vear to 230 in &
less favorable year. The stand of pinyon and juniper
produces a good volume of high-quality posts and Christ-
mas trees. It a market were available, the growing of
these woodland products could be fairly profitable,

UPLAND SHALE (PINYON-JUNIPER)

The soils of this range site are shallow or very shallow
and_are moderately fine rexrured.  They overlie rather
hard, fractnrved shale. ‘The pavent material was mainly
shale, but the surface layer also contains reddish-brown
colian sedimenrs, The soils ave on gently to moderately
sloping upland ridges and hills.  One area is 1214 miles
east of the Monticello School. The soils are at elevations
ranging from 6,500 to 7,100 feet and have slopes of 2 to
40 percent.

T aveas of these soils that ave bare, the surface layer
erusts over easily.  This reduces the raie at whicly mois-
turs infiltrates. Roots eannor peneleate the underlying
shale.

The soils are low in available moisture-lholding capaciiy.
They are suseeptible to erosion if an adequiate cover of
phaits is not wmaintained.  The following soils are in this
range site:

Menefee clay loam. 2 to 25 pereent slopes,

Menefee shaly clay loam, 2 1o 25 pereent slopes,

Menefee cobbly clay loim, 4 to 40 percent.,
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In the areas wheve this range site is loeated, the amount

Sf precipitation varies grearly from vear to year. About

755 percent of the precipitation falls during the 1)(.51'1:)(.1
Zghen forage plants ave growing (April 10 to October 10)3
Zand about 45 percent. during the period when the pl:n_lt.s.
re dormant.  Excepe for May and June, which ave drier
“than the other months of the year, the monthly precipita-
“tion is fairly uniform. The temperatures and precipita-
%ion at Blanding and Monticello are vepresentative for this
Trange site. o ) . .

= For forage plants on this site, the growing season -
“ally begins begween April 1 and April 10 aned ends betw eci
‘October 15 and October 31, The frost-free pevod is 143
~davs. or May 15 to October 5. Except during years that
-are drier than average, plants remain green m_ml tl‘psc.

The potential vegetation on this range site 1s typncnlly
an open overstory of pinyon and juniper with an undﬁet'-_
story of shrubs and grasses. The number of shrubs is
pro{mr(‘ionntcl_v greater on this range sire than on othm.
sites, such as the Upland Loam (Pinyon-Juntper) ot
Upland Clay (Pinyon-Juniper). . .

The estimated density of the forage plants on.sl_us range
site ranges from 5 to 135 percent. From 25 to 54 pel‘f:enr
of the potential vegetation consists of tall native bl.uegx‘:\si,
needle-and-thread; western wheatgrass, Indian ricegrass,
and other decreaser grasses.  Increaser grisses, such as
enlleta, blue grama, dryland sedge, Kentucky bluegrass,
and squirreltail, make up 15 to 25 percent of the cover.
(Gtlobemallow, herbaceous sage. aster, dalsy. yarrow, pell—
vine, geranium, astragalus, and other broad-leaved herbs
comprise 10 to 20 percent. _

Black sagebrush, fourwing saltbush, squaw-apple. oa‘lv
brush, serviceberry, snowberry. muhog_»':my, hmerln-ush._
winterfat, and other shrubs make up 25 to 40 percent of
the vewetation. There ave a few young pinyon pines and
junipers. Common invaders are R1\§51311:t1115tle,1{cl}ea(tl-
grass, horsebrush, gumweed, big rabbitbrush, snakeweed,
little rabbitbrush, and cactus. ‘ .

When the range is in irts highest potential condition,
annial yields of usable forage range from 175 pounds per
acre, air dry, in a favorable year, to ©5 pounds in a le:i
favorable yvear. The woodland produets from thc:x. sfz.\m
of pinyon and juniper ave not of the quality of tl\<)>ert1f)|11
the Upland Clay (1’my0n-.fump(:r\ or the T pl:m'(} :0.\!}1‘
(Pinyvon-Juniper) range sites. The trees on this rang
cite, however, are eapable of prodncn‘\f_v a f:ur]y Jarge
volume and good quality of posts. A few of the pinyon
pines are alzo used for Christmas trees.

UPLAND STONY HILLS (PINYON-JUNIPER)
The soils of this range site are droughty, shallow ov
very shallow, and very stony. They are medium textured
and well dimined.  Uhe soils overlie sandstone and shale.
Many anenlar fragimenis of flagstone are on the surface,
and in sy places the bedrork onterops, .
These soils are in areas of hroken topography at u]t-\':_l~
“tions of 5,800 to 7,100 feet and have slopes of 2 to (0
percent.  Some aveas are next to and within the breaks
ov. steep aveas of Recapture Canyon, Devil Canyon. nn(l'
Coal Bed Canyon, where little or no eolian m:nm-n_nl has
heent deposited. Steep and newrly vertical ledaes of s:uu!-
stone make up about 35 pereent of this acreage, and there
are a few escarpments of bedrock. llw' ]ml}_r.)\‘ Lreis are
in deep canvons, such as Montezuni, Coal Bed, Lecap-
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ture, Westwater, ITorsehead, and Monument. ‘The steep
and ledey avens are included in this range site becn}lse
they are intermingled with areas of better soils. The fol-
lowing soils are in this range site:

Moucvale very rocky very fine sandy loam, 2 to 235 percent

slopes, .
Laulstoune rockland, sloping.
Sandstoue rockland, steep.

In the areas where this range site is Jocated, the amount
of precipitation varies greatly from year to year. .About
55 percent of the precipitation falls during the period
when forage plants are growing (April 10 to October 15),
and about 45 percent, during the period when the plants
are dormant.  Except for May and June, which are drier
than the other months of the year, the monthly precipi-
tation is fairly uniform. The temperatures and precipita-
tion at Blanding and Monticello are representative for
this range site. ‘ o ' ’

For forage plants on this range site, the growing season
usually begins between April 1 and April 10 and ends
between October 15 and October 31. The frost-free peviod
is 143 days, or May 15 to October 3. Lxcept during years
that ave drier than average, plants remain green until
frost. ‘

The estimated density of the forage plants on this range
site ranges from 10 to 15 percent. The vegetative cover
is chietly an open stand of pinyon and juniper (hg. ;“)’~b{lt
theve ave a few open stands of ponderosa pine. Shrubs
arve =lightly more numerous on the novth- and east-facing
slopes than on slopes thar face south or west. A\ few fai ehy
larwe aveas lack an oversrory of pinyon and juniper, The
understory ix generally a mixture of grasses and shrubs.
It includes Indian ricegrass, needle-and-thread, side-oars
arama. tall native bluegrass, junegrass, and other decreaser
wrasses, which make up 30 to 40 percent of the potential
vewetation, _

Bullerass, squivreltail, deyland sedge, Kentucky blue-
wrass, western wheatgrass, galleta, blue grama. sand drop-
ceed. and orher increaser grasses comprize 20 to 30 percent
of the porential vegetation. Forbs, such as herbaceous

i 7 i \ juni i the predominant
Figure 7.—Pinyon, juniper, and hng.sageb_rush are t| minant
vefrcf{aﬁon on this Upland Stony Hills (’inyon-Juniper) range site.
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sage. varrow, weraninm, astragnlus, aster, daisv, and
hawksbeard, make up 5 to 10 percent. Big sagrebrush
black sagebrush, birterbrnsh, cliffrose, squ:u\'-:p‘p]’é bivch-
leat mahogany, serviceberry. snowberry, oakbrush, and
other shrubs, as well as young junipers and ])ill\'();l f)i;ws-
make up 20 to 33 percent of the cover. Common invaders
are snakeweed. Russian-thistle, cheaterass, aunual weeds
rubber rabbithrush, little rabbitbrush, horsebrush, and
eaetns, '

When the range is in irs highest potential condition
annual yields of nsable fornge range trom 300 meuls l)(‘lz
acre, air dry, in a favorable vear to 150 in a less favorable
yeur.

The stand of pinyon and juniper produces some posts
atcd Christmas trees.  Because of the rough fO[)()"l':l[)].I‘\:'
however, the areas where these trees grow are wenerally
inaceessible and, therefore, the products have o arear
value.  Inca few areas, seattered ponderosa pines su Iy 1
small amomnr of sawrimber. PRpr

- SEMIDESERT LOAM
T'his range site is made up of only one soil—Blanding
very fine sundy loam, 2 to 10 percent slopes. This is a
reddizh-brown, deep soil that is well drained and medinm
textured. The soil has formed in eolian materials. It is on
gently undulating o rolling uplands, One loeation i:ﬁl/
Illle?‘j‘)‘lr]l'()f Blanding, on borl sides of State Highwiy
. Elevations range trom 3,5 j foer, and slopes
from 2 to 10 bercenr‘."e From A0 o G0 feet, and slopes,
This soil contains little organic matter. It has a weak
crust on the surface thae slows infiltration of water Tl}u\»
soil iz high In available moisture-holding eapaciry Warer
moves through the profile readily, anddroogs v:m'l;enet‘r-lre
easily. The soil is susceptible to erosion if an ade uate
cover of plants is not mainfained. e
.Il.l. the areas where this range site oceurs, the amount of
;Fhe:lxgli:\?ézgtz\rii-;u[%?esc;)e.t\.vegn S and 12 inches annually.
ess toral precipitarion than at Blanding, bue the
pattern of distribucion is similar.  About 57 peré;;xt of the
precipitation falls during the period when forage plants
ave growing (April 1o October 30); and about 5 )elr(:en:
during the period when the plants are dormant 1l"u-e "
for May and JJune, which ave drier than the other II;(‘)Il(l[h'
Otlf‘](‘;: _\t:‘e;:n-,rrhel monrllll_v precipitation is fairly uniform. '
‘:l‘— ) ; - ; . . o nf3*) W, < : 1<
e b el e
S e rowing season begins about areh 15, The seed
of fhes |rl .s”,.enet.l]l}' nwarures between July 1 and
mer :u'))(.l f:l‘]\'llmf()“l'. tr]]l):;: ;;'?l’l,::l’;f(]: ]l:le.i:;lpmm'”“ i
e el fall fou these plane. become green again.
ants that grow i warm seasons, such as gallet: and blue
;:r:un:\.-;_:en'e‘r:lll‘\' stut their growth hetween May 1 and
May l.n._ lh‘eir seel matures between Angnst 1 ;uul
-\lllgllsf 1i. Theaverage frost-free period is 150 days
_The estimated density of the forage plants on thix range
site ranges from 25 to 30 percent. The potential vegetation
conststs mainly of a mixrure of grasses and ln'm\'s:pl:mts‘
but there are a few perennial forbs, From 50 to 60 pen-m;t.
of the porential vegetation consists of decreaser grasses
such as western wheatgrass, Indian  ricegrass Ft‘um‘(.lk;-.
and-thread. and squicreltail. Gadleta and hlue ':r:mm ave
mereaser grasses that nuke up 15 to 20 percent of the 'm-
tential vegetation. Astragalus. buckwheat, phlox 'rh;,lw-
mallow, and other forbs make up no more than 5 [.);rm-nt

and winterfat, fourwing saltbush and other decy

browse plants make up abone 25 percent.  From 5 m—(l!(:ms“r
cent consists of big sagebrush, ephedra, squaw-appl bur-
othershrubs. Common invaders are Ruésiun-thi'izlt P-i-:uld
grass, rubber rabbitbrush, snakeweed, horsebrt ;l‘( P
annual weeds, ' UL

? . Lo . .
W hcin the range is in its highese potential condir
annual yiells of usable forage range from 450 pomud o

= : ~ ‘)(ll-

acre, ir dry, in a favorable v 5 i
. Y, e vear to 225 pounds in ;
fuvorable vear. ) ot in i fe

| SEMIDESERT STONY HILLS (PINYON-JUNIPER)

This range site is made up of only one soil—Mellenth;
very rocky fine sundy loam, 4 to 25 percent slopes m’i‘”‘"
reddish-brown, shallow or very shallow, very lx)nd g .]lls
very stony soil is medium textured and well (ll\-:\"““l
Lt overlies sandstone and is in areas of broken r-npo(rl:‘unlm-'
The soil lies next to the breaks inro the steeb c:mw;n:p o
adjacent to rolling areas, where little or no eolian .n(-)l ;
rial has been deposited.” One aven is 6 miles ‘~'<m|;‘m‘-'
Blanding miud about a quarter of a mile east of State Hilu"l)t
way 47, Elevations range from 5500 to 6,000 feet, a )i
le;‘)e.?' range from 4 to 25 percent. ' ' R
th:k::fi):g l):li»;tlln;my ]ungul:u- fragments of Hagzstone on
he surface and throughout g ock
inlmnny o ond woughout the profile.  Bedvock outerops

n the areas where this 1 i1 CULs
precipitation is S“::)e lgllﬁ\<l~i:l»l§c)::'te' (?U;lll':.‘[!l.e':l\'el‘:l}.r(!
precipiration is 8 to L2 inche per year. This is abowt

lmches less precipitation per vear than is recorded at
Blanding.  About 57 percent of the precipiration falls
during rthe period when forage plants are growing, 4 I
about 43 percent, during the period when the l)l:u;;d-::e
dormant. -~ Except for May and .June, which are drier than
the other months of the year, the monthly pl'ecipir;uion.is

faivly uniform,
q_tI‘o} rh.e. e:u-].le‘st forage plants that grow on this range
site in cool weather, the growing season starts about
i\{:m\%} 1,,”’ and the seed usually matures by July 1 to July
S:;“ h 0~r Uflf];.e]l’ll).let enoq;rh precipitation falls during the
umer and fall for these plants to become green again
Galleta, blue grama, and other plants that arow in‘\r'-‘u'm'
seasons, start their growth between May [ and \[‘\v. 15
Their S@t:([ generally matures between \ugnse ‘l'-m’(l'
-\1'15{115\‘. 15, The average frost-free [)eriod‘is 150 d:u's‘.
- l.}rl\e .g’sn!:.m:ed density of the forage plants on this
ange site 15 5 to 10 percent. The overstory is 80 to @0
percent juniper, but there are a few pinyon pi'ne's The
trees ave in a fuirly open stand that allows an undénwuﬁw‘
of grass. shrubs, and forbs to grow. Indian 1'i(-c‘;-r'1“;
needle-and-thread, squirreltail, tall native bluegra: md
other decreaser grasses make up 25 to 335 pm'(-:n(l' ufltlle
understory.  Increaser grasses. such as galleta. blue
grana, bullerass, and sand dropseed, ('()III];I..'i\'P l.l). to 20
percent.  Astragalus, deatheamas, aster, ph‘ln\' d-li:\'
;:lul)e'm:lllm\', and other broad-leaved herbs make u l ll
proximately 10 percent. TR e
Black sagebrush, big sagebrush, winterfar, fourwing
salthush, ephedra. squaw-apple, hirchleaf m:lh:u"ln\' aml
other shrubs, together with young pinvon pim-s.::‘mi .]'llmi-
pers, m:x]u'l up 25 to 45 pereent of the |;un.-nriul vegetation.
Common invaders are three-nwn, Russian-thistle, annnal
\\‘H;Ilh‘. cheatgrass, snakeweed, rubber ':ll)hil])ru.\'il ~u;¢|
cactus, S

B 3 3 . R
% The stands of juniper produce some posts.

7

When the range is in its highest potential condition, an-
Zhnal vields of forage range from 20t pounds per acre,
Sgir dr'y, in a favorable year to 40 in a less favorable year.
> The poor
+ condition of this range site, however, does not favor pro-
= duction of a large number of high-quality posts.
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* Practices for rangeland
Practices that apply to the rangeland in this Avea are
gro_per grazing, rotation-deferred grazing, proper distri-
utton of grazing, seeding of suirable grasses ov legumes,
and control of brush and weeds.
Control of grazing—Experience has shown that when
- not more than half of the vearly volume of key forage
plants are grazed, these betrer forage plants are able to
maintain their growth and vigor. This isa general rule
of thumb because some plants will withstand greater use
than others. On slopes of 40 percent or less, the mpor-
tant kinds of range plants need about 50 percent of each
year's growth of leaves to maintain themselves and to
produce maximum amounts of forage. On slopes of
more than 4) percent the proportion of top growth left
should be increased 15 percent for each 10 percent of in-
crease in slope. Aveas having slopes of more than 70
percent are generally too steep to be grazed.
The forage left on the range has the following values:

1. Serves as a muleh that encourages the rapid intake
and storage of water: the more water stored in the
soil, the better the growth of plants for grazing.

9. Allows the roots of grass to reach the moisture deep

in the soil ; the roots of grass that has been overgrazed

cannot reach deep into the soil, because not enough
areen shoots have been left to provide the food needed
for the roots to grow well.

Protects the soil from erosion by wind and water;

arass is the best kind of cover for preventing evosion.

4. Enables plants to store food so that they will make

¢

of drought.

Holds snow where it falls so that it soaks into the soil

when it melts: snow that has been blown imto drifts

melts where it is of little benefit to other avens of the

range, .

6. Provides a greater reserve of feed for the dry spells
that otherwise might force the rancher to sell his live-
stoek at o loss,

Good range management rvequires that grazing be ad-
justed from season to season 1o match the amount of for-
age produced. The range operator needs to provide
reserve pastures or other feed for use during periods of
drought or at other times when the production of forage
s been curtailed. This permits moderate grazing of the
fornge at all times.  Besides having a reserve of forage
and feed, the operator may want to keep some stocker
steers or other readily salable stock on hand. Such flexi-

Cbility allows the rancher to balance the munber of livestock
he keeps on hand with the production of forage without

s.}l

saerthieing breeding animals.

Native rangelands will need to be supplemented with
feed concentrates and hay, and with fornge from tame
pastures. The operator needs to keep a supply of supple-
mentary feed on hand to kesp livestock in good condition

thronghout the vear.

quick and vigorous growth in spring and afrer periods

SAN JUAN AREA, UTAH 21

A breeding program needs to be planned to provide for
the type of livestock that will be suitable for the range.
It should be planned so that calves, lambs, or kids will
Arrive at a time when the forage is the most nutritious.
Culling nonproductive animals from the herds is a neces-
savy purt of good range management. Culling undesirable
wnimals can mean an overall increase in production and
can contribute greatly to the improvement of the range.

Rotation-deferred “grazing.—(Good range management
vequires that the intensity of gruzing use be adjusted
from season to season in accordance with the amount of
forage produced. Except on the Semidesert range sites in
the southwestern part of the Area, the efficiency of range
use cant be increased 30 to 40 percent if a system. of rotation-
deferred grazing is followed on the range sites of this
Aven. Under this system of range management, the live-
stock graze on several ditferent palts of the range for
short periods. Generally, under this system, no area is
grazed at the same time in successive yeals.

Rotation-deferred wrazing meets the growth require-
meits of the choice forage plants by resting the range
at intervals during the growing season. This encourages
their increase in the stand. The intervals can be arranged
to allow a good seed crop of the preferred forage plants
to mature. After the seed is mature and the plants ap-
proach dormancy, the range can be grazed. Then, live-
atock will scatter the ripened seed and will trample it
into the soil. A range that is grazed closely early in
spring needs to be vested at least during the last half of
rhe growing season. .\ recovery period late in the grow-
ing season will permit seedlings and yvouny plants to sur-
vive and grow.

Before turning livestock onto the range in spring or
fall. it is advisable to wair until the soil is dry and tirm
enotgh so that the forage plants will not be damaged
and the soil puddled by tframpling. The new growth of
grass should be well underway before livestock are allowed
fo graze it. This applies when a system of rotation-
deferred grazing is being practiced. This system allows
for earlier starting of grazing on the range than does a

vear-long system of grazing.

Winter grazing is practiced only in the southern part
of the Arex on the Nemidesert range sites. If sheep are
allowed to graze throughour the winter and into spring,
special care should be used to keep the animals from over-
grazing the fornge plants. (razing a range during the
early period of plant growth damages the high-vielding
fornge plants severely. Where the animals graze through-
out the growing season of the plants, a system of rotation-
deferred grazing thar rests-from one-third to two-thirds
of the winter range during the early growth period every
vear will help the desirable forage plants to regain their
health and vigor. The deferred areas can then be grazed
when the plants are dormant.

Year-long range for cattle should be fenced into three
or more pastures to protect the range area from grazing
during the early period of plant growth (He. 8). This
improves the range and increases the yield of forage.

Resting different areas of range, in turn, throughout
the spring and summer arowing season allows the deferred
range site to develop very wood forage. Range that is
arazed during the critical periods lare in spring or early
"1 summer can be deferved throughout the entire growing

season the following year.
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Figure 8.—Indi i i
eaglz_ly ;f(;w{gdm!? nc_f'grasg and Brigham tea growing in an area that was
- Russian-thistle and snakeweed are on iirc witsigerof the fence,

protected from grazing when th
g e plants were making thei
., In an area that was grazed at the time the Ii’nr}:xtﬂl:

plants were making their early growth.

 Deastribution of grazing—To wet better distribution of
livestock o the range and uniform use of forage ;l' l;q
lowing practices are helpful : ) e e
Adequate and dependable sources of water for stock
should be located in each pasture so that the Ii:'eir((v)(-lt
wHl not have to wall far.  Wells, ponds, sprines, or pi o
lines usually can be provided ro supply water. but in E()E’?‘
places water may need to be hauled.” Moving the ta ;(:
tflll'on‘l'.tn:\g to time will allow the trampled aveas :111‘)11111\5
TI(:(} ‘(lllrhl::lt‘-:)ll])it‘:((:‘ (:(t) trle(-m.:el" and produce forage again.
pl'zx’cri(-_:ll sotree of \\':ltell'enlwllllli% will derertine the most
m(}\'li‘ll:«:n;‘;:“]]ai‘::i:"ndlsr*u-n?? from the watering places and
moving its luca 1” (1(01.~1(>11:|1]_\' will cause livestock to
Seatfer o ’\l“ t.‘w range and thus use the range move
! mly. The salt can be moved at intervals to a plae
W li(;.re more grazing of the forage is desived. e
of l;gbl‘-)fttwtl('.“fl:llln]g Is necesxary o separate ditferent kinds
of Nvestork (I to separate different unirs of range =0
Nk B e wi I be grazed continnously. It is nsed pri-
marily for eattle because sheep are herded. [ b
places sepirating differenr rangre sites imay be (ll-l~">'~“lnlu:
:‘fmtllln‘(:ldrnlvrvnces in the quality of the forage :n't(; l'lrlll'v)-ltf
e l>(§-p111;1::;:¥¢l-:|' '(I»:::i;i"!);”.”“””. or 1f the areaz are too Large
) aed :
pvﬁ:'/’l;{i/:lAw‘«:;f./:/:{,/.;—l':;]lnj_rv seeding consists of establizhing
Perennial ¢ asses or legumes on rangeland. It helps to
store ranges that ave in poor condition and estab]ishes

forage plants on soils that have been converted to ranse
trony other uses.  The plants that are seeded als otect
the soils from evosion. ’ 150 profeet
m:‘L;:::lurlﬁ.ltxn.«-::e_:nﬁes the amount of forage quickly on
puges it e i poor condirion. .\ gool stand of
grasses and hrowse plants that has been gained Ly seeding
;'.:Hl increase the wmount. of forage on the range several
(ll(lllll;il:r:(\le(rl.“fhitlie(amg is advisable if the \'eg__rer:i‘tio;l 15 50
b ’ \ " H ' (d“ln()f recovery “'(f}l”l HE l'e:l.\'”n:ll)](? li”le
v ousing only the usual management practices (e, 9)
}m::'mln: lll':'lrn}_"(}.s:res on \\'hli(-h rhie vegetation 1)&'()\"i«T¢;<t(}a‘~I\'
r-quality forage can be od ot
desirable arasses i l)ll'()\:'st'l)‘;:(\:\Jl‘lls,ll“:ll’li(:tl*:dl'r‘«)" is-
ture may consist of suitable kinds of natjve ~r1:-1~'~"‘|‘nT -““‘t-
lpl:mtls, and Tegumes, or wheat grasses that t'(':!elr.-x.t(;:l1:1)'\:::&
av ) . g 3 | . iy
Sl those it wike e pten i o of plunts
better together ;lmn‘u;n' ():w :.)E-)«(~,i<t;ll-r-'l:-‘ e
ience has shown, however, rh:llf see;IiTll"r’:;llll(\(ll'hi)l‘\“{. fI"".\‘!)?-
or one kind of hrowse is more effective than @ '(l'() N i
tures e providing for proper range use Th “I( m"'h.- sires
\l\‘lhcl'g seeding (\::Im be done when it is (.lo\'ir~|ll)lv‘l:l¢iﬂ(l:)"a?
are Seiwet Meadow: Upland Loz S Upl: oan
{ 1’1l.l_\'(m-.funiwr} : l'pl:uull(.'l:l\'l: {'(1));:::1.(1 z_l]‘)llcl“i)'l‘""“”
.lun'lper): and Senidesert Lowm, (e
Contvol of heush aud recds —Removal of undesirable
brnsh and weeds through mechanieal or chen li“'j lv'\”‘l s
15 needed on most of the pnge sites of this \‘r:\:: “(“(tlllh

-and of woodland used for range.

SAN

Figure 9.—An area that formerly consisted of depleted rangeland
The area has been cleared and

seeded to suitable forage plants.

trolling the brush and weeds lielps to improve the quality
of the forage on the range. It also makes the handling

- of livestock eusier.

On some sites valuable forage 11)1amts ave still fairly
abundant, but big sagebrush, rabbitbrush, or snakeweed 13
dominant. On these sites controlling the wndesirable
slants and then deferring grazing for 2 or morve years will
Lelp to improve the coudirion of the range more rapidly
than if the undesivable plants ave not controlled. The
undesirable plants can be eradicated or controlled by
using a chemieal spray ov by rotobeating or railing.  Rail-
ing is the least (Hesimhle of these methods becnuse the
number of undesirable plants that ave killed is low.

Descriptions of Soils

Described briefly in this section are the soil series
(groups of soils that are much alike) and the mapping
units that ave shown on the soil map at the back of the
report. The descriptions are somewhat technical.  There-
fore, it may be helptul to the reader to refer to the section
“How Soils are Named, Mapped, and Classified,” where
series, type, phase, and other special terms ave discussed.
The approximate acreage and proport jonate extent of each
mapping unit are given in table 7.

For ench seriex, a detailed profile is described that is
considered typical of the soils in that series. The major
hovizons, or layers, in the prolile are designated by letters,
for example, .\, B, and . Subdivisions of these majov
horizons are indicated by subscripe letters or numbers,
such as 2\, A By Beoor By These subdivisions are made
if there is a worthwhile difference in the color, texture,
strneture, ov consistence of the soil materials in a major
horizon.

By studying the profiles, soil seientists learn much about
the behavior of soils.  Farmers, ranchers, foresters, and
otliers who work with soils can also judge the Lehavior of
the soils and can tell how to use them more etfectively.
Following ave some of the characteristics observed that are
hmportant.

396070 —62 —4
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Color and content of orgunic mutter—Color is normally
related to the amount of organic matter in the soil.  Soils
that ave dark colored generally contain more organic mat-
ter than soils that are light colored. This difference in
color wias caused largely Dy the kind and amount of vege-
tation that grew on the soils when they were forming.
Soils formed under grasses generally have a dark-colored
surface Iayer because the grasses have added more organic
atter than was added to soils formed under trees.  Gray-
ish and whitish colors ov streaks or spots of yellow and
brown often indicate poor drainage or poor aeration.

In this report the color of the soil 1s described in two
ways. First, it is indicated by a descriptive term. Then,
it is also indicated by a Munsell notation, such as 3YR 5/3.
The Munsell notation denotes color more precisely than
is possible by the use of words. Unless otherwise stated,
the color given 1s that of moist soil.

Tewture—~The texture of the soil, or the proportionate
content. of sand, silt, and clay, is determined by the way
the soil feels wheu rubbed between the fingers. Samples
ave checked larer by mechanical analysis in the labovatory.
Texture helps determine how well the soil retains moisture,
plant nutrients, and fertilizer, and whether it is easy or
difficult to cultivate. The terms used for textural classes
are sand, loamy sand, sandy loam, loam, silt Joam, sandy
clay loam, clay loam, silty clay loam, sandy elay, silty clay,
and clay.

Stoncture —Structure is an important characteristic of
a soil. Ir is the way individual particles of soil are
arvangzed, or grouped. in larger aggregates. These soil
agoregates may be granular, Dlocky, or platelile, or they
ny have other forms. The size of the aggregates, their
shape, and the pore space between them cetermine how
well water and air move through the soil and how easily
roots can penetrate. In sandy soils, for example, water
and air move readily but littfe water is held for plants.
Clayey soils take warter slowly but hold more of it.

Tn soils that have a granular structure, the granules
fit together loosely like bread crumbs; the pores are many
and are both small and large. Consequently, granular
structure is generally desirable.

In soils that have a blocky structure, the aggregates
are laid together much like stacked bricks. Some ot the
blocks are square. others are rectangular, and still others
are irregular (subangular) in shape. The blocks range
from 1/10 inch to 3 inches in diameter. Soils that have
a blocky structure are generally high in clay: water infil-
trates through them slowly, and roots have difficulty in
penetrating. These soils are likely to remain wet and
cold until late in spring. If these soils are tilled when
wet. clods form when the soils dry out and it is difficult
to prepare a good seedbed. Clayey soils may also puddle
after o rain. s a result, much soil is washed away with
the water that vuns oft.

Consistence~The consistence of a soil is closely related
to its texture. By consistence is meant the feel of the
soil material when the soil is rnbbed between the fingers.
Some terms nsed to describe consistence are *friable.” to
describe consistence when the soil is moist: Splastie,” to
deseribe consistence when the soil 15 wer; and “hard,” to
Jeseribe consistence when the soil is dry.  Most soils that
have a loamy texture and granular structure are also fri-
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able. .\ friable soil is more desirabl * agri leg : I , .
¢ b sirable for aarlculture degree of erosion; {
. - sion; the runo '1: X ny E . i i i . . i
g . tt of surface w ater, dl’nll]l{l(re T he Vegetatlon on the Aba jo soils consists lllﬂ.lllly of ACkInerl Serles

than one that is firm, very firm, or loose.. It can be
worked easily and generally will make a good seedbed
Other characteristics observed when  the soils are
studied in the field include the following: Depth of the
soil over hard rock, cemented or compacted layers, or
layers of loose gravel; occurrence of gravel or stones in
amounts that will interfere with tillage or with the use
of the soil; the steepness and pattern of slopes and the

:}n'ough rlxetsolil, and occurrence of a shallow water tablq
he nature of the u lying rock or ar terig]
the nature of e ‘lll(llelﬁl}.lllg rock or other parent materiy]
ton h the soll hus formed ; and the kind and amouyy,

01 vegetation. Observations made in the field are sy )['
F e.nm_ented by laboratory tests in which the acidity, alkzln-
ml?E]m' sa‘lllmty of the soils is determined. In this pe.
port the soil reaction is expressed in pH values of i
A va [ SOt

b 1 p lues of soj]

)

Takbrush, bitterbrush, big sagebrush. western wheatgrass,
‘pative bluegrass. junegrass. and a few pondersoa pines.
" The Abajo soils are used for range and for dryfarming.
“Near Monticello and Old La Sal, they are used for ir-
ricated farming to a limited extent.
‘falfa, and forage plants grown on improved pastures are

Small grains, al-

the main crops.
Abajo loam, 0 to 10 percent slopes (AbD).—The fol-

lowing describes a profile in a recent road cut about 3

The Ackmen series consists of deep, well-drained, me-
dinm-textured soils that are noncalcareous to slightly
calcareous. The soils formed in alluvium. They are
mainly on narrow, entrenched flood plains adjacent to
intermittent and perennial streams. The surface layer is-
very dark brown, noncalcareous loaun or silt loam, and the
subsoil is dark-brown loam.

The Ackmen soils are widely distributed in rather small
tracts throughout much of the Area. They are at eleva-

TasrLe T —Approzim: ,
ABLE (. —.l xenete acreage o nr . > 4 : . Q i -
P ge and proportionate eatent of the soils miles south of Monticello, along State Highway 47: I ) 0 U . L L @
] m : A D to 2 inches, dark reddish-brown (5YR 3/3) loam, brown tions ranging from about 5,800 feet to 7,000 feet. Slopes
Soil l Acres I Pereent :I Soil l rerce P n (7Z.AYR 3/2) when dry; weak, medium, platy struc-  &re mainly between 0O fmd 10 percent, but, in a few places,
: ! i oo ; Perecut ture that breaks to weuk, thin, platy; slightly hard they are as much as 25 percent. The parent material was
Abajo loam. 9 to 10 percent slopes___ _ Uo6535 | Lol Monti i —_— when dry, friable when moist; a few fine roots; » few derived partly from local sedimentary rocks, partly from
Abajo cobbly loam, 2 to 25 percent slopes. .| ey -3 || Monticello-Hovenweep complex, low rainfall, fine pores; organic matter 2.0 percent noncaicires eroded. adjacent upland soils, and partly from eroded soils
Abajo cobbiv clav lot g i 4. 064 1.2 || 2 to 10 percent siopes 2 099 ! ous; pH about 7.}; abrupt, smooth houndary. . O . ? &
: sl(])pes ¥ clay loam, 10 to 25 pereent ! o I Montvale very rocky very fine sandy loam, | 2.092 0.6 Ap 2 to 10 inches, dark reddish-brown (3YR 3/4) sandy of mountains Ollt_SIde the Avea. . .
Ackmen Silt Toatn. 0 1o B pereent sionee 5 .11 2to 25 percent slopes. J_______ : BT AT clay loam, reddish brown (3YR 4/3) when dry; weuk, Permeability is moderate in these soils, and runoff 1s
moderately eroded.. . .. pe slopes, 1 g | sl iﬁorﬂu{a{c {oum, 0 to 6 percent slopes.--...f 38 357 Iy N angnlar thCk{.}' Stuctire; hﬂgd l,“'lhvlﬂ fllr}',. fringﬂ@ slow. The available moisture-holding capacity is high,
: 3 it ; RAD DI a0 Nt ale lo: R ) - - ¢ - st 8 -8 ot sligr - plas . - . \ it . = S =t
Ackmen silt lowm. 0710  pereent slopex. ) 476 T Nonhals am. 6 to 10 percent slopes- ... .- L2150 6 when o e toots, 4 few e ares: organic  and the soils are high in inherent fertility. They are easy
: Ls(ll‘!.ll(‘.rl:‘h.tlptr 0(;:);:;1:, 0 to & percent slopes, ! . | slopes._...__ oo ‘_‘_1_’ to 6 percent | 18 507 matter 1.6 percent; nonealcarcous: pH about 7.2; to till, and they absorb moisture readily. These soils are
Ackmen =ilt loam. moderatelv doen water 1763 .5 1 Northdale loam, low rainfall, 6 to 10 pereent . 527 i3.8 clear, wavy boundary. i moderately susceptible to water and wind eroston.
table, U to 3 percent _\-[o,,‘.‘s'__‘___t_’_’_i‘_‘l_tfr : 128 - NSl(t’lpflSi-—i-"“:‘) ................... T 1930 ] By 10 to '-’0_incheéh"e_‘{ﬂiﬁh'_?m“'g (YR 14'!4) clay, reddish The Ackmen soils are associated with Abajo, Monticello,
Ackmen loam, 0 o § percene slopes. .- f 923 ! 131 Severely eroded. .10 bereent slopes, | - [c)f,:’;f"}ﬂ,(js\. mg[,cz..l;‘e“gner"p’rif’n?;ﬁrc‘l[s‘i’rlﬁg?ltr;nlé?lgz Northdale, and Montvale soils. The vegetation on the
: “pr‘;‘rtc'l“. g}‘;’(’!»e | to 10 pereent slopes, miod- o i Pack silt loam, 2 to 6 percent slopes. . ... ff" .' breaks easily to moderate, fine, subangular bloeky; Ackmen soils consists of oakbrush, big sagebrush, rabbit-
Ackmen loam, 0 to 10 percent  slopes, | vl -2} Pack silt loam, moderately det."b water table, | ot estremely hard when dry, very firm when moist, very brush, western wheatgrass, and native bluegrass.
severely etoded. ... oo ! 06 L 0to3 percent slopes. ___.___.__ r e 22 plastic and sticky’ when Tet? 4 fow roots o few fine The soils of this series are used mainly for dryfarming
:\c(;(‘fl(l::n’ril\lt.\' gltuy)l_o:un. moderately deep § t Pacéir C()‘;l)l.[v silt loam and silt loam, 2 to 6 | ‘ ’ Egge:(ing?nca carcous; pii ubo (.1i clear, Wavy or range, but small tracts are irrigated.
or gravel, 2 to 23 pereent slopes i - : ant slopes j 5 o - i r
Fgravel, B 10 25 pereent slopes_. ... ! 031 (1l g Dereentsopes..o..... e i 165 (™ B. 20 to 40 inches, dark-brown (7.5Y R 4/4) cobbly clay loam, Ackmen silt loam, 0 to 6 percent slopes, moderately
Blanding very fine sandy loam, 2 to 10 pe | Sandstone rockland, sl cme | 22 A 3 ) N . X . g
cent slopes. ' e Pt 1 6 gy Lo | Sandstone rockland, DI 675 .2 brown (7.5YR 5/4) when dry; moderate, medium, eroded (AsC2)—The following describes a profile in a
enweep loam. 2 to 6 e i X ), 32 .t Rland, steep. ... ... ... 28, 648 2 rismautic structure that breaks to moderate, fine an . .. : ot af SR T
2 ‘sree N N Q . . - i ast y
II;IO‘I(L}“}“_"R.I":’_'“‘: 2 to 6 percent slopes______ ! 2,993 “o  Scorup very fine sandy loam, 2 tu 6 percent | 3 l‘)'erv fine, subangular blocky; thick, continuous clay recent g“n} Qbout 0.9 mile east of Peters Spring (NEY}
0:[0;):3“ maél(;,\”((lo:: (,lgol(ll“a 2 to 6 pereent | slopes__..._.._._. e, i 1,028 L1 films: extrerely hard when dry, very firm when  S€C. 25, T.328.,,R.23 E):
Lock(-rb:\' and ITIO".;‘““.(,“;; soils, 210 6 -')-‘_-r-_-j 1, 299 . .4 l Scorup col{l)l}- very fine sandy loam, 2 to 25 | ’ moist, very sticky and plastic when wet; a few roots: Ay O to 3 inches, very dark brown (10YR 2/3) silt loam, dark
cent =lopes____ ... ______. '_ ! 14877 ! Lo Sipe'rcent slopes_. ... . L.l ! 3.778 11 some of the cobblestones are hlg_hl." weathered: gravish brown (10YR 4/2) when dry; weak, thin,
Lockerby and Hovenweep soiis, .6 to 10 '[,".‘r'_'lf et 2 i Shay clay loam, 0 to 3 percent slopes__. ... ! 743 > slightly caleareous; pH about 7.7; eclear, wavy platy structure that breaks to weak, medium, granu-
cent slopes_ ... o opg I Shay clay loam, 0 to 3 percent slopes, : boundary. ) ) ) - , biv clay lar; soft when dry, very friable when moist; noncal-
Lockerby aud Menefee soils, 2 to 10 percent | - : severely eroded____ ... .. _.___.. ; 12 1 C, 40 to 50 inches, rln{k-_bro_\\n (T.3YR 4/ CO*? oly clay carcous; a few fine, medium, and large roots; very
slopes. ... T pereen 594 | Ueolo silty clay loam, 0 tv 3 ])L'rccnt-s-h;p(-;- K 006 1 loam, brown (7.3YR 5/4) when dry: massive; very few fine pores; pH about 7.6.
Mellenthin very rocky fine sandy loamn. 4 1o | - Ceolo silty clay loam, 2 to 10 pereent stopes, o ’ harq hen dr_\", Loy firm .“'hcn. o il S.t,I.Ck‘v and Ai 3 to 7 inches, very dark brown (10Y R 2/3) silt loam, dark
25 percent slopes_ .o | 5. 373 15 moderately eroded " 7209 ] 2 1 ps.“;“f “htl:‘n wet; col)}l{)le>btone.~.8.1)re highly weathered; brown (10YR +4/3) when dry: weak, thick, plasy
h e clav lo: 3z et ol o < e Tt elar Fomire O 5o T T T s = slightly calenrcous; pti about 8.2 : aki -onk i + ar:
%fg;m'fe‘t C‘lfl} l-n.xm, 2to 25 ()L'I‘C(‘llt'slupos__ ‘s 14 379 1 i Teoly siity elay loam, 0 to 3 percent slopes SHEHE ! sf;uctlére‘ b§e'~1l§lng“t_{) “elk‘:t“.e::.l:g:.’ t%r.m’ulg,ah?r‘(‘i_
Menefee shaly clay lvam, 2 to 25 pereent | severelv eroded oL __._____ : 9 Thi : 1 R ive soil in tl Abe : K It when dry, riable when moist; many fine an e
slopesc o .. ... . 619 o | Vean clav loam, 0 to b pereent slomes " 925 .1 _ This is the most extensive =oll 1n the - nj0 series. medium and large roots; few fine pores; noncaleare-
Menefee cobbly elay loam, 4 to 40 'ﬁe‘réé{ft_f ’ cs Vega clav l”‘,““' 0 to 6’ P‘tmnt ; opes_ - ___ i 127 .1 is used mainly forcrops. bhut some areas are 1 range. The ous; pH about 7.3; 3 to 9 inches thick.
\15[“{003!-! ________________________________ i 2 693 s atelv eroded pereent siopes, moder- : L so7 ; soil is easv to till, absorbs moisture readily, and retains ¢, Tto 3_‘/-3 1!;9{!{95i/<33rk-1br0“31 (‘.0\1}\3/1‘;)\) éoiﬂl‘:‘, gﬂak brown
3 ) it ol - i 2 R veroded oL ... .S . . P LR . ~ - . 4/2) w -; weak, medium an urse,
;;ltlr:'f(ntusl:);ig; fine sandy loam. 0 tu 10 ‘ tapt _ | Vezaclayloam, 0 to 3 pereent slopes, severely | " ° it well. It is in capability unit TIIc-1 and in the U pland r()rigmutic st)ru‘c‘ttxerl:z b:é‘ukiui.; to cory fine, suba(;?g\flnr
Monticello very fine sandy loam, low rainfall, | 4. 6356 27 v "fo“!‘“l;! ------------------------------- C 1,310 4 Loam and Upland Loam (Pinyon-Juniper) range sites. blocky; very hard when dry, friable when moist: a
Ao 10 bereent slopes... oo oo 15,577 w1 e :,‘-‘,,;;;E{,‘,‘;[";;;jl‘gg*““-" deep water table, - 0o Abajo cobbly loam, 2 to 25 percent slopes (AbGC).— fow ff,’l?i;.'.‘,‘,fd'gﬁ’g“r’\’élniﬁﬁirég‘ﬂ?;pl?flﬁio?fé%‘%“d a
o ollo=Hovenwee , e D] . - - SIOPeS . oo e emo ’ . P - . Y > LI H N .
pereent slulu\x:.".‘ttl_[_)__(_O_ltlf,h"\' 2 to 1o, 920 | ‘ - This soil is similar to Abajo loam, 0 to 10 percent slopes, C, 32 to 71 O o Pk brown (7.3YR 3/2) loam, dark
-------------- 20 3 Total oo .. 351227 100, 0 but it has cobblestones throughout the profile and the brown (7.3YR 4/2) when dry; mussive to weak,
- ! prismatic structure; very hard when dry, friable
argé roots; noncalearcous; pH

surface laver contains less windblown naterial. \lso, in )
. ’ when moist; a few 1

! Less than 0.1 pereent. .

Abajo Series

“The Abajo series consists of well-drained. dark red-
dish-hrown =oils that are fine textured to moderately fine
texeured.  The soils are either cobbly throughout, or cob-
blestones are at a moderate depth. The surface layer,
except in the cubbly soils, is dark veddish brown and
has formed in wind-laid material.  The subsoil is red-
dish-brown or dark-brown clay or cabbly clay loam.

These so0ilz are mainly in the western part of the Area
north and zouth of Monticello.  They are at elevations
ranging from 6,500 to 7.100 feer. [n places the soils are

on counes that muke up the lower foothills of the \bajo
Mountains.  In other places they are on fans in which
streams have cut channels 20 to 100 feet deep. Under-
Iying the soils in most places are dark-colored. igneous
rocks (diorite, andesite, dacite, and trachyte porphyries).
but in « few places the soils are underlain by sandstone.
Slopes range from about 0 to 25 percent. )

In these soils the permeability of the subsoil is slow.
and surface runotl is slow to mediunm.  The available
moisture-holding capacity is high. and the soils are high
in inherent fertility. These sotls are moderately <{|scé-1)-
tible rto water and wind eresion. T

most places, this soil has stronger slopes than Abajo loam,
0 to 10 pereent slopes. This =oil is used for range or con-
sists of woodlands used for range. It is in the Upland
Loam and Upland Loam (Pinyon-Juniper) range sites.
Abajo cobbly clay loam, 10 to 23 percent slopes
(AcGC).—This soil oceurs near Monticello on sloping and
dissected old stream terraces. Iixcept for the texture of
the surface laver, it is similar to Abajo cobbly loam, 2 to

25 pereent slopes. The finer texture of the surface layer
probably indicates that the parent material was derived
partly from materials weathered from shale. This soil is
ased for range or consists of woodlands nsed for range.
It is in the Upland Loam and Upland Toam (Pinyon-
Juniper) range sites.

7.4

The content of organic matter in the surface horizon
ranges from 2.0 to about 3.6 percent. Textural stratifi-
cation is common, and in places there is a thin, recent
overwash of fine sandy loanm. In areas where the parent
material was derived largely from eroding Monticello
soils, the surface layer is slightly redder in color than
that of the typical soil.

This soil has a few deep gullies that formed in recent
times. It became gullied when the range was depleted
or when surrounding areas were cultivated. The soil ad-
jacent to the gullies is used chiefly for dryfarming, but
amall aveas are used for irrigated farming. This soil
is in the Upland Loam range site.
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Ackmen silt loam. 0 to 6 percent slopes (AsC)—This
soil is like Ackmen silt loam, 0 to 6 percent slopes, mod-
erately eroded, except that it contains fewer gullies. It
is used chiefly for irrigated farming or for dryfarming.
This soil is in capabilicy unic IIIe-3 and in the Upland
Loam range site.

Ackmen silt loam, 0 to 6 percent slopes, severely
eroded (AsC3)—This soil is severely gullied and is of little
use for crops or grazing. Except that erosion has been
severe, it is similar to Ackmen silt loam, 0 to 6 percent
slopes, moderately eroded. The soil is in the Upland
Loam range site.

Ackmen silt loam, moderately deep water table, 0 to
3 percent slopes (AsBW).—The profile of this soil is similar
to that of Ackmen silt loam. U to 6 percent slopes. mod-
erately eroded, except that there are a few. faint mottles
in the lower part of the substratum. The soil is of minor
extent and is mainly about 2 miles east and about a quar-
rer of a mile north of Monticello. It is in a lower posi-
tion than areas in the vicinity of Monticello that have
heen irrigated. The soil contains a water table, which
probably owes its origin to drainage water from higher
lying, irrigated arveas. i

This soil is nsed for range. It is in the Semiwet
Meadow range site,

Ackmen loam, 0 to 6 percent slopes (AIC)—This soil
is most extensive in the vicinity of La Sal. It occurs
on a fairly broad alluvial fan and is used for geneml
irrigated farming. Other areas are along Recapture
Creelc and its triburaries, north of Blanding. The pro-
file of this soil is similar to that of Ackmen silt loam.
) to 6 percent slopes, moderately eroded. but this soil
contains considerably less silt, both in the surface layer
and throughout the profile. It also conrains somewhar
more lime at i depth below about 24 inches. This soil
is in capability unit IVe-2 and in the Upland Loam
range site. :

Ackmen loam, 0 to 10 percent slopes, moderately
eroded (AID2).—This soil 1s Tike .\ckmen silt loam. 0 to 6
percent slopes, moderately eroded, but it has less silt
throughout the profile.  In the narrow valleys of streams,
deep gullies cur through the center of the valleys are char-
acteristic.  This soil is in the Upland Loam range site.

Ackmen loam, 0 to 10 percent slopes, severely eroded
[AID3).—Like Ackmen silt loam, 0 to 6 percent slopes. se-
verelyv eroded. this soil is severely gullied and has lirrle
value for agriculture. It contains less silt rhan Ackmen
silt Joam, 0 to 6 pevcent slopes. severely eroded. This soil
is in the Upland Loam range site.

Ackmen silty clay loam, moderately deep over
gravel, 2 to 25 percent slopes (AyG)—This soil occurs in
the vicinity of JMonticello in association with Abajo cob-
bly loam. 2 to 25 percent slopes. It consists of stratified
alluvinm that overlies a buried. cobbly Abajo soil.  This
soil is suitable for range. It is in the Upland Loam
range site.

Blanding Series

The Blanding series consists of deep, reddish-hrown,
well-drained. medium-textured soils developed in wind-
Iaid materials in areas of low rainfall. The surface (\,)
horizon is thin and consists of reddish-hrown very fine

sandy loam that is 4 to 6 inches thick. It overlies yellgy
ish-red fine sandy clay loam. The soils are on gently .
dulating to rolling uplands in the extreme southem'p.n}.
of the Area at elevations of from 5,000 to 6,000 feet. Tl{eirﬁ
slopes range from about 2 to 10 percent. l
The Blanding soils are moderately permeable and hiy,
slow surface runoff. Their inherent fertility is moderatol,
high. The soils are easy to till, absorb moisture reaiy
and have high moisture-holding capacity. They ave mog.
erately susceptible to water and wind erosion.
The Blanding soils are associated with Mellenthin sojjs
They are similar to the Monticello soils. '
The vegetation on the Blanding soils consists mainly of
galleta, Indian ricegrass, squirreltail, blue grama, biw
sagebrush, rabbitbrush, and snakeweed. Some areas, once
‘used for dryfarming, have been abandoned and are now
covered by annual weeds, rabbitbrush, snakeweed, saoo.
brush, and cheatgrass. T
Only one soil of this series is mapped in the Area.
Blanding very fine sandy loam, 2 to 10 percent slopes
(BnD).—The following describes a profile of this soil in :n
area that has not been cultivated. The sampling site is
about 6.5 miles south and 0.4 mile west of Blanding (NE1;
sec.33,T.37S.,R.22E.) : - '

Ay 0 to 4 inches, reddish-brown (3YR 4/4) very fine sandyv
loam, reddish hrown (3YR 5/4) when dry; weak,
thin and medium, platy structure; slightly hard
when dry, friuble when moist, nonsticky and non-
plastic when wet: many fine roots; noncalearcous:
pH 8.1; abrupt, wavy boundary.

B, + to 16 inches, yvellowish-red (3YR 3/6) sandy clay loam,
yellowizh red (3YR 3.6) when dry: weuk, coarse,
prismatic structure that breaks to very weak,
medinm, subangular blocky: slightly hard when
dry, frinble when moize, slightly stieky and slightly
plastic when wet; many fine roots; a few fine pores;
noncalcareous: pH 7.7; clear, wavy boundary. '

C.a 106to 50 inches, yvellowish-red (5 YR 4/6) sandy clay loam,
reddish yellow (3YR 6/6) when dry; moderate,
medium, subangular blocky structure; extremely
hard when dry, firm when moist, slightly sticky and
slightly plastic when wet: a few fine roots; very few
fine pores: moderately ealearcons; pH 8.1; cleur.
smooth boundary.

Ba, 30 to 58 inches, vellowish-red (3 YR 4/6) sandy elay loam,
reddish yellow (3YR 676) when dry: moderate,
medium, subangular bloeky structure; very hard
when dry, firm when moist, slightly sticky and
slightly plastic when wet; slightly ealearcous: pH
8.2: 8 to 10 inches thick.

38 to 68 inches, yellowish-red (5YR 3°6) sandy clay
loam: light reddish brown (3YR 68 when diyv:
massive: very hard when dry, firm when moist.
slightly  sticky and  slightly  plastie when  wet;
strongly ealeareous; pll 8.3.

Ccnb

The content of organic matter in this soil 15 low, or from
about 0.5 percent to 1O pervent. .\t depths ranging from
4 to 6 feet, there is a buried soil that zomewhar differs from
this soil.  The buried C.,, horizon generally contains o
strong horizon of lime. In areas where Blanding very
fine sandy loam, 2 to 10 percent slopes, merges with the
Mellenthin soils, sandstone bedrock ovenrs in many places
in the deeper horizons,

Blanding very fine sandy loam, 2 to 10 percent slopes, 13
used entively for range. Tt is unsuited to dryfarming.
If water were provided for ivrigarion, however, this =oil
would be well suited to general irvigated farming, 1t 13
in the Semidesert Loum range site.

SAN JUAN AREA, UTAH

‘Hovenweep Series

I The Hovenweep series consists of maoderately deep, well-
‘drained soils that ave medium t(-..\'tl_u'ml to motle ately hn(i
textured. The soils have fm'nn'-'[ in \\'1ml-l:ud.se(lu_nenta
overlying materials derived from decomposing sh:\lt?.
They occupy a fairly large acreage in the.c:eutrul part
of the Area and are at elevations of from 6,500 to 6,500
geet. The soils are on undularing to volling uplands and
have slopes ranging from 2 to 10 percent. More than 50
sercent of the Nhorizon of sialy marerial underlymg the

soils is lime, . '

These soils ave moderately snsceptible to water and wind
erosion. They haveslow permeability and slow to medium
qunoft. The foils are moderate.in available moisture-hold-
ng eapacity, They ave eaxy to till and absorh motsture
readlily. ‘Tleir inherent fertiliry is moderate.

The Ilovenweep soils are associated wirh Lockerby,
Monticello, Novthdale, Menefee, and Ucolo zoilz, Inareas
where the ITovenweep soils are associated with Menefee
and Ucolo soils, the Menefee soils ave on the tops of
ridges and hills, the Iovenweep sotls are immediately
below the ridges, and the Ueolo soils are in swales,

The vegetation on the Hovenweep soils consists chiefly
of pinyon, juniper, western wheatgrass, and big sagebrush,
but there is some oakbrush and bitterbrush.

Hovenweep soils are used for dryfarming, range. and
woodland. Tu aveas used for range, sonie stands of
selected grasses have heen established. -

Hovenweep loam, 2 to 6 percent slopes {HIC).— .lle
following describes a profile of this soil abour 1.4 miles
north of U.S. Highway No. 160, on the West Summit

. . . v . Vanl oI T Y-
Point Road (SW1/ of sec. 31, T, 33 5., R. 26 E.):

Ay 0 to 2 inches, durk reddish-brown (3YR 3."‘-3) foam, red-
dish brown (3YR 4/3) when dry; vesicular pores;
verv weuk, thin, platy structure that breaks to
wenk, fine, granular:soft when dry, very friable when
moist: no roots; slightly calcarcous; pH about 8.0;
abrupt, smooth boundary. e

Ap 2t0 5 inch("s, dark reddish-brown (3YR 3/3) loam, x:ed-

i dish brown (3YR 4/3) when (lr_\';.modcr:lte, thlgk,
platy strueture; hard when dry, frinble when moist:

a few fine roots; moderately c:nlcurvqu;‘:pf(l‘about 7.7.
to 10 inches, durk reddizh-hrown (BYR 373), heavy

loam, reddish brown (3Y R 4/3) when glr_v: weak.

medium, subsangular bloeky strusture; slightdy hard
when dry, frinble when moist: a few large and many
fine roots; o few small and large pores: very strongly
ealeareous and has veining u_f lime: ptf 8.0 )
AC  10to 13 inches, dark-brown (7.5Y R+ 2) clay loam, pink-
i<l gray (7.5 YR 6 2) when drey: weak 1o moderate,
subangular blocky strieture: hard when ey, firm
when moist: ey farge, medigm, and fine roots;
a few fine pores: very strongly C:ll(‘:ll‘('()llﬁ‘ and has
prominent, lurge veins of lime: pH about &.1.
Ceat 15 to 22 inches, gravish-brown (2.5% 5:2 clay loamy,
o light gray (2.5Y 772) when dryv: weak to um(lvr:_m:,
cubangniar bloeky strueture: hard when dry, frm
when moist; i few fue roots: very strongly ealear-
eous; ptl ahout 8.3, .
Coas 22 to 32 inches, gravish-brown (253 a;.’).cl:n.\' loam,
o light grayv (2.4Y 7.2) when dry; massive to very
wenk, mediumg, =ubangular blocky =tructure: very
hard when dey, very firm when moist; no roots;

extremey calearcous: plf about 8.5, .

32 {0 38 inches, gravish-brown (2.5Y :3,‘_:). partialiy (h{~
compozed =hale, light pray (2.53Y 7.2) when dry;
pH about 8.1 extremely ealearcous.

(31

A

_Drr:\

The thickness of the =oil above (ho.sh:llo ranges from
about 20 to 36 inches. The content of organie )Ilzllll‘l‘.,lll
the surface () horizon ranges from about 2.0 to 24

27

percent.  The depth to a strong e hovizon ranges from
10 to 18 inches, and the content of lime ranges from about
30 to G0 percent. . )

This soil is used for both dryfarming and for range.
It is suited to grass. The soil is in eapability llll‘ll'):[\ =3
and in the Upland Loam and the Upland Loam (Pinyon-
Juniper) range sites.

Lockerby Series

The Lockerby series consists of fine-textured, moderately
well drained soils that are moderately deep over Mauncos
shale. The surface () horizon s a (,lzll:kJn'n\\')) sLlry
clav Toam and is underlain by dark-brown silry clay (Cy).
Ry . . N ., . T
Soluble salts incrense in the lower C horizon, above the
parens rock.  The =oils are on smooth to gently rolling
uplands, mainly in the northeastern part of the Avea at
elevations raneing from about 6,500 to 6,300 feet. They
have slopes ranging from 2 to 10 percent. .

The parent material of these soils weathered mainly
from the wderlving gray Mancos shale. The dark-
brown color in the upper part of the profile indicates,
however., that reddish-brown, wind-laid nmaterials were
mixed with the shale. _ i

Tliese zoils are moderarely susceptible to water and winc
erosion.  Permeabilicy is slow ro very slow, runoft 1s
medium to vapid, and the moisture-holding capacity 18
moderare.  Inherent fertility is low. .

The Lockerby soils ave associated with FHovenweep,
Menefeo. and Uvolo soils.  In the novth-central part of the
Avea, the Lockerhy silty clay loams and Hovenweep loams
ave so intricately associated that they were nm\)ped
together as unditferenriated soil groups. In other places
inthe Area. the Lockerby silty clay loams and Menefee
clav loams were also mapped together as unditferentiated
soil groups. . ' .

The vewetation on the Lockerby soils consists mainly of

ole snwebrush,  birchleaf mahogany, squaw-apple,

Dlack sage il

pinyon. juniper, fringed sagewort (fringed sagebrush),
and western wheatgrass. o I

The Lockerby soils are used principally for range. —In
places good stands of grass have been established by

¢ Vo= - =
geediny. ]

Lockerby silty clay loam, 2 to 6 percent slopea, mo_d-
erately eroded (lyC2)—The following describes a pl:ohI?
about 12 miles east and 5 miles north of Monticello (NE]
sec. 6, T S, RL26 Ko

. i s, dark ' ‘R 4,3) silty clay loam
A 0 to 4 inches, dark-brown (10YR 43} silty clay ,
l brown (LOYR 53/3) when dry; weak, thin, platy
strireture  that breaks readily  to moderate, fine,
granular; slightly hard when dry, frm_hlc whet moist,
sticky and plastic when wet; a few fine roots; a fe\»:
fine pores; strongly calearcous; pH about 8.0;
abrupt. smooth boundary. . -
AC 4to 13 i:lnchos. dark-brown (I0YR 4/3), heavy silty clay
) loam, brown (10YR 5/3) when dry; weak to n}od-
erate, medium, prismatic structure that breaks to
moderate, fine, angular blocky; hard when dry, firm
when muist, sticky and plastic when wet; many ﬁnc'
roots; many fine pores; very sltrongly ealearcous;
>H about 8.3; elear, wavy boundary. ) )
C 13 h} 26 inches. ‘l:\,rk-hrn\\'u (10YR 4/3) silty clay ._l)ro\\.r\
( (10YR 53 when dry; weik, coarse, prismatic
strueture to massive; extremely hard when dry, hrm
when maist, very sticky and very plastic \\'h(-n-\\ct,
a fow fine roots: a few fine pores; very strun'gl_\ eal-
carcous; pH about 8.2; clear, wavy houndary.
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C, 26 to 38 inchey, dark grayish-brown (2.5Y 4/2) silty clay,
gravish brown (2.5Y 35/2) when dry; massive;
extremely hard when dry, firm when moist, very
sticky and very plastic when wet; very few fine roots;
very few fine pures; very strongly calearcous (24 per-
cent CaCOs); gypsum about 15 percent; exchange-
able sodinm 23 percent; pH abont 8.1; gradual,
wavy boundary.

D, 38 to 52 inches, gray, decomposing Mancos shale; CaCO;
equivalent, 25 percent; gypsum, 14 pereent; ex-
changeable sodium, 14 percent.

In general, the texture of the surface (\,) horizon
ranges from silty clay loam to clay foam, bur in a few
places the rexture is light silty cluy. The color of the
surface horizon ranges from dark brown ro dark grayish
brown. The deprh to decomposing shale ranges from
about 20 to 48 inches.  In areas where Lockerby soils are
adjacent to Hovenweep soils. the surface Layer has been
somewhat more influenced by loess. These soils are in

- ~ - "y . .
the Upland Clay and Upland Clay (Pinyon-Juniper)
riige sites.

Lockerby and Hovenweep soils, 2 to 6 percent slopes
(IHC).—The soils in this unditferentiated soil group are
extensive in the central and northern parts of the \rea.
They oceur on undulating to rolling uplunds and are
moderately deep over Muancos shale.

The Lockerby soil has a surface layer of silty clay
loam. It is moderarely well drained and is fine textured.
The Hovenweep =oil has a surface laver of loam and is
well drained and medium rextured to moderately tine
textured. It has formed in eolian marterials deposired on
decomposing Mancos shule.

These sotls are Dbetter snired to grass than to drv-
farmed crops. bur they are drv-furmed to some extent.

“The principal drv-farmed crop is whear. The soils are

in capability unit IVe—4 and in the Upland Clay and
Upland Clay (Pinvon-Juniper) range sites. )

Lockerby and Hovenweep soils, 6 to 10 percent slopes
(lHD).—The soils in this nndifferentiated soil group are
similar to Lockerhy and Hovenweep soils. 2 to 6 percent
slopes, except that they have stronger slopes. The soils
are used for range or consist of woodlands used for range.
They ave in the Upland Clay and Upland Clay (Pinyou-
Juniper) range sires.

Lockerby and Menefee soils, 2 to 10 percent slopes
(IMD).—The soils in this unditferentiated soil group are on
rolling uplands in the west-central part of the Area. The
Lockerby soil has a saeface layer of silty clay loam. It
is a fne-textured, mosderntely deep soil that overlies
Mancos shale. The Menefee soil has a surface layer of
clay loam. It is a shabtlow seoil formed in materials
weathered from Mancas shalle.  The soils are suited only
to range.  They are in the Upland Clay and Upland Clay
(Pinyon-Juniper) range sites.

Mellenthin Series

‘The Mellenthin series consists of shallow to very shal-
low, very rocky, medium-textured. reddish-hrown soils that
ave well dreatned.  The soils overlie sandstone.  Their
surface (\,) horizon is a reddish-brown very stony tine
sandy loam. It is underlain by a strong hovizon of lime,
which, in turn, overlies fractured sandstone.

The Mellenthin soils oceur only in the extreme southern -

part of the Area. They are on moderate to steep slopes

and on the steep breaks of canyons at elevations rangin

. - - . LINRR SHIT
from 5,500 to 6,000 feet. The soils have slopes rangin,
from 4 to 25 percent. Their parent material was del-i‘-ea
from wenthered sandstone and from minor amounts of
wind-deposited materials over the sandstone.

These soils have moderate permeability and med iy
runoff. . Their moisture-holding capacity 1s low, and the
soils are Jow in inhervenc fertiliry. They are moderate]y
susceptible to water erosion. )

The Mellenthin soils are associated with Blanding sojl;
and with aveas of Sandstone roclkland. )

The vegetation on the Mellenthin soils consists muainjy
of black sagebrush, big sagebrush, pinyon, juniper, snake.
weed, Indian ricegrass, galleta. and sand dropseed.

'lhp Me]leqtlun soils are used for range. Only one soj]
of this series is mapped in the Area.

Mellenthin very rocky fine sandy loam, 4 to 25 per-
cent slopes (MeG).—The following describes a profile of
this soil. about 6.25 miles south of Blanding and 300 fee;
east of the highway (near the southwestern corner of see,
2T, T.3TS,R.22E.) -

A 0 to 4 inches, reddish-brown (5YR 3.6/4) very stony
fine sandy loam, reddish brown (3YR 5/3) when
dry; weak, medium to thick, platy structure; soft
when dry, very friable when moist, nonstickv and
nonplastic when wet; few fine roots; very few fine
pores; moderately calcareous; pH 8.0; abrupt, wavy
boundary.

Cear 4 to 11 inches, reddish brown (3YR 4.6/4) loam, light
redd_lsh brown (5YR 6/3) when dry; very weak,
medium, subangular blocky structure; slightly hard
when dry, friable when moist, slightly sticky and
slightly plastic when wet; few fine roots; few fine
pores; very strongly caleareous; weakly cemeuted
when dry, but fractured; numerous fragments of

: sandstone; pH 8.3; clear, wavy boundary.

Cear 1lltol3 inches, pink (3YR 7.4) loam, pink (3YR 8:3} to
white (5YR 8/1) when dry; massive; extremely hard
when dry, friable when moist, slightly sticky and
slightly plastic when wet; few fine roots; no pores;
numerous fragments of sandstone; very strongly
caleareous, with lime concentrated on the undersides

. of the fragments of sandstone; pH S.1.

D. 15 inches +, sandstone bedrock.

In many places this soil contains many angular frag-
ments of sandstone, but the number of fragments varies
widely from place to place. Small areas of exposed rock
make up from 15 to 25 percent of the acreage.

This soil is used for range. Ir is in the Semidesert
Stony Hills (Pinyon-Juniper) range site.

Menefee Series

The Menefee series consists of shallow, moderatelyv fine
textured. well-drained soils rhat overlie relatively hard.
fractured shale. The soils have a surface (\,) hovizon
of dark-brown clay loam. The subsoil is a dark-hrown
or brown, heavy clay lonm (fig. 10). These soils are on
gently sloping to moderately sloping ridges and hills
in the uplands.  They are at elevations of 6.300 1o 7,000
feet and have slopes ranging from about 2 to 40 percent.
The parent material weathered mainly from the under-
Iving Mauneos shale.  Inimost places, however, some wind-
laid sediments are mixed with the materials weathered
from shale.

The permeability is slow in these soilz, and runoft is
medinm to rapid.  The moisture-holding cupacicy is low,
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aml the =oils are low in inherent fertifity. They are
moderately susceptible to water erosion. B

The Menefee soils are associated with Lockerby, Ucolo,
and Fovenweep soils. "The vegetation on the Menefee
soils consists mainly of pinyon and juniper. but it -
chudes bitterbrush, oakbrush, sagebrush, Indian ricegrass.
and junegrass,  The soils are occupied alimost entirely by
woodland used as range. }

Menefee clay loam, 2 to 25 percent slopes (MIG).—
This soil is extensive in the north-central part of the

Aven. The following deseribes a profile abour 125 miles

east of the Monticello School (see. 12, T, 12 SLRO25E):

Ay 0 to 2 inches, dark-brown (10YR 3°3) elay loam, brown

' to dark brown (10YR 4/3) when dry; very weak,
thin, platy strueture that bresaks to weak, fine,
granular; soft when dry, very friable when mulst:
slightly sticky and plastic when wetja few fine roots;
strongly ealenreous; pH 7.8; abrupt, smooth bound-
ary.
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AC 2 to 10 inches, dark-brown (IOYR 4/3), heavy clay
loam. brown (10YR 5/3) when dry; weak, medium
and fine, subangular blocky structure; slightly hard
when dry, friable when moist, sticky and plastic
when wet; many fine and large roots; few fine pores;
strongly ealearcous; pH 7.7; clear, wavy boundary.

CD, 10to 4 inches, brown (10YR 5/3), heavy clay loam, Lmlc,
brown (10YR 6/3) when dry; weak, medium and fine,
sibangular blocky structure; slightly hard when dryv,
frinble when motst, sticky and plastic when wet;
many fine and large roots; few fine pores; extremely
caleareous; pH 7.7; many fragments of shale;
gradual, wavy boundary.

D. 14 inehes =+, decomposing, fractured shale.

In many places, directly under the canopy of trees, tluf
coil is covered by a mat of needles and twigs that is 1 to 3
inches thick. The content of organic matter in the sur-
face laver ranges from 2 to 3 percent.

This soil consists entively of woodland used for range.
It is in the Upland Shale (Pinyon-Juniper) range site.

Menefee shaly clay loam, 2 to 25 percent slopes
(MIGF).—This soil is on the tops of ridges, where it gen-
erallv occurs in association with Menefee clay loam, 2 to
25 percent slopes. The surface layer contains many ff‘flg-
ments of shale, which increase in number with increasing
depth. The soil has a sparse cover of pinyon and juniper.
It is in the Upland Shale (Pinyon-Juniper) range site.

Menefee cobbly clay loam, 4 to 40 percent slopes
MIGC).—This cobbly soil is in the northwestern part ;)_t
the Aren. It is associated with Abajo cobbly loam, 2 to 25
percent slopes. In most places the slopes are steep and the
soil is covered by a layer of cobblestones and gravel that

is 1 to 10 or 12 inches thick. This soil is underlain by
decomposing Mancos shale. The vegetation c.on.sxéts
chiefly of pinyon, juniper, and oakbrush, and t!xele 1s an
understory of sagebrush and western wheatgrass, Indian
ricegrass. squirreltail, and gallera. This soil 1s in the Up-

Land Shale (Pinyon-Juniper) range site.

Monticello Series

"The Monticello series cousists of deep,_medinm~textured,
well-drained soils on undulating to rolling uplands.  The
soils have a surface laver of dark reddish-brown very fine
s The subsoil has a brigliter color and is finer

sandy loam.
extu fie surface laver, generally between a loam

textured than t

and a sandy elay loam. i N
" These soils are extensive throughout much of the Area

and are at elevations of about 3,800 to 7,500 'fget. ’1!16_\"
have slopes ranging from 0 to 10 percent. The parent
material was wind-laid deposits derived mostly from sz-mgL
stone (fig.11). The low rainfall phases of the S()l']S :u? in
a part of the Area where the climate 1s som.e\\_lmt. ess
favorable than that where the other Monticello soils oceur.

The Monticello soils are moderately perneable and have
slow to medium surtace runott. Theyare high in available
moisture-holding eapacity and in inherent fertihty. 'I_‘h'e
o till. and thev absorb moisture readily.

soils are easy to 1 : b
They are moderately susceptible to water and wind

A ON . . . .
e“'v,l‘ll:::l Monticello soils are associated with .\'m'rh(l:t_lle,
Montvale. Flovenweep, Abajo. Ackmen, and \'_e;{zl SOll ls.
The veeetation on the Monticello soils consists of iy

' junipers and pmyons. and 2 number

including western wheatgrass, native

sawebrush, seatrered
of kinds of grusses,
bluegrass, and junegrass.
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Figure 11.—Deep cut in Monticello very fine sandy loam, 0 to 10
porcent.slopes. The thick wind-laid deposits from which the soil
formed overlie an old, buried soil.

A large acreage of the Monticello =oils iz uzed tfor dry-
farming.  Winter wheat and pinto beans are the main
crops, bur cudtivated grasses and alfulfa are grown to some
extent. Small areax near Monricello. Blanding., and La
Sul are ireigated and nsed for general farm crops and
gartens. -

Monticello very fine sandy loam, 0 to 10 percent
slopes {MnD}).—This sail is extensive in the vicinity of Old
La Sal. It is also extensive near Monticello and occurs in
a bele about 6 miles wide, sourh of U.S. Tlighway No. 160
and extendinge eastward from Monticello to the Colorado
line. The following deseribes a profile in Old La Sal
(SET) zec. 21, T, 23 SL R 25 Fo)

Ap 0 o 3 inches. dark reddish-brown (3YR 33 very Ane
sandy loam. reddish brown GYR 43 when drey: weak,
medinm, platy structure that breaks to moderate,
fine, granular: shghtly hard when dry, very friabie
when moizt: many five root=: nonealcarcous; pll 6.8:
abrupt, smooth houndary.

A o 8 inches, dark reddishi-brown (3YT 3.3) very fine <andy
loam, reddish brown (3Y R 43 when dry: weak, very
thick, platy structure: hard when dev, friable when
moist: many fine roots, few very fine pores; noneal-
carcons: pll 6.9 elear, wavy houndary.

Ba 8 to 22 jnches, reddi=h-brown (3YR 43, heavy loam:
reddish brown (3Y R 5.2 when drev: weak to maoderate,
course, prismatie structnee that breaks to weak, coarse,
ubangudar blocky: very hard when drey, friable when
moist: o few fine root=: many fine pores: noneadenreons:
pH 7.2: clear, wavy boundary.

Ba 22 10 32 inches, vellowish-red (3YR 4 65, heavy loam,
yellowizh red (3YR 5/6) when dey; moderate, medium,
prismatic structure that breaks to moderate; medinm,

stbungulae bloeky: very hard when dry, firm i,
moist; thin clay fillms in channels and as bridges h"'\\'v(-:l
the grains of sand: many fine and a few medium puru\.l
few fine roots; nonealeareons; pl 7.3; clear, irregy),,
_ boundary. T
By 32 1o 45 inches, reddish-brown (3YR 4/4), heavy lonm
reddizh brown (3YR 3/4) when dry: weak, l'm-«liu,,,'
prisnutic structure that breaks to weak, medinm, <),
angular bloeky; hard when dey, firm when moisi; g
fine pores; fuw fine roots: slightly ealearcons and |y,
fine veining of lime; pH 7.9: graduad, wavy boundary,
C 43 to 36 inches, reddish-brown (3YR 4/4) loam, reddis,
brown (3YR 53:4) when dry: massive: hard when dpy
firm when moist; no roots; slightly caleareons; pit 8.

The content of organic matter in the surface layer of
this sotl ranges from about 1.4 percent ro 2.3 percent. Ip
many places, at depths vanging from 4 to 6 feet, there ix
buried soil (B.,) that ditfers from the soil above it. Tle
uvied -soil 1s finer textured than the overlying soil and
contains a strong hovizon of lime ((..).

Monticello very fine sandy loan, 0 to 10 percent slopes,
15 used for dey-farmed wheat and pinto beans. - Tr s iy
capability unit THe-1 and in the Upland Loam and .
land Loam (Pinyon-Juniper) range sites.

Monticello very fine sandy loam, low rainfall, 2 to
10 percent slopes (MnDU.—This soil is extensive in the
northeastern pare of the Area. It also occurs near Bland-
ing, and a =maller acreage is near La Sal. The soil is
similar to Monticello very fine sundy loam, 0 to 10 percent
slopes.  Because of somewhat less favorable moisture-
remperature relationships, however, its 2\, hovizon in many
places is slightly thinner. the content of organie matter 13
slightly lower, and the eolor of the =oil is glightly brighier.

Using this soil for dryfarming is hazardous hecause of
the lack of moisture during years of low rainfall.  Never-
theless, the sail is used extensively to grow dry-farmed
wheat. DPart of the acreage is used for range. The soil ix
in capability unit IVe-1 and in the Upland Loam and
Upland Loam (Pinyon-Juniper) range sites.

Monticello-Hovenweep complex, 2 to 10 percent
slopes {MHD).—The =oils in this complex are on undulat-
ing to rolling uplands about § miles southeast of Monti-
cello.  They are cloxelv ascociated with Monricello very
fine sandy loam. 0 to 16 percent slopes.  The Monticello
soil in this complex has a profile similar to that deseribed
for Monticello very fine sandy loam, 0 to 10 percent slopes.
The Hovenweep soil s similar to Hovenweep loam, 2 to 6
pereent slopes. It averlies decomposing Mancos shale.

The soilz of this complex ave used to grow dry-farmed
wheat and pinto beans. They are in eapability wnit
ITTe-1 and in the Upland Loam and Upland TLoam
(Pinvon-Tuniper) range sites.

Monticello-Hovenweep complex, low rainfall, 2 to 10
percent slopes [MHDL.—The soils of this complex are on
undulating to volling uplands about 8 miles east of Monti-
cello. Theyv are clozely associated with Monticello very
fine sy oam, Tow rainfalle 2 to 10 percene slopes, and
with Northdale loam, low rainfall. 0 to 6 percent slopes.
The =oilz ave used for deyv-farmed whear and for range.
They arve tn capability unit IVe=1Landin the Upland Loam
and Upland Loam ( Pinvon-Juniper) range sites,

Montvale Series

The Monivale series consistz of =hallow op very <hal-
low, very rocky, medium-textured, well-drained soils that
The sarface () horizon 13

overlie sandstone hedrock,

tark reddish-brown very stony very fine sandy loam or
oam. The subsoil is a davk reddish-brown very stony

“Joam. The soils are on undulating to rolling uplands
-that, in many places, are adjacent ro steep canyon breaks.
*They are at elevations of 5800 to 7,500 feet and have
~slopes ranging from about 2 to 25 percent.  The parent
.material weathered mainly from the underlying Dakota
~sandstone, but consisted” partly of wind-deposited

materials. . ‘ '
Permeability is moderate in these soils, and runoft is

“medium. The available moisture-holding capacity is

low, and inherent fertility is low. The soils are mod-
erately susceptible to warter erosion. _ )
In most places the Montvale soils are associnted with
Northdale zoils or with Sandstone vockland.  In a few
places they occur in association with Monticello soils.
The vegetation on the Montvile soils consists of pinyon,
juniper, black sagebrush, hig sagebrush, snakeweed, west-
ern wheaterass, native bluegrass, and junegrass. The
Montvale soils are used for range or as woodland used
for range. Ouly one soil of this series is mapped in the
Area, _
Montvale very rocky very fine sandy loam, 2 to 25
percent slopes (MvG).—This soil is widely distributed
thronghout a larwe part of the Area. The following
describes a profile near Summic Point (about 0.4 mile
west of the southeastern corner of sec. 9, T. 33 S, R. 26

DR

Ay 0 to 3 inches, dark reddish-brown (3YR 373) very stony
loam to very fine sandy lvam, brown (7.53YR 3/4)
when dry; weak, thick, platy structure that breaks
to weak, very fine, granular; soft when dry, friable
when muoist, slightly sticky and slightly  plastic
when wet; few fine roots; noncalecareous; pH 7.8;
abrupt, smooth boundary.

3 3 to 7T iuches, dark reddish-brown (3YR 3/3) very stony
loam, reddish brown (3YR 4/3) when dry; weak,
thick, platy structure that breaks to weak, medium,
angular blocky; hard when dry, firm when moist,
slightly sticky and slightly plastic when wet; many
fine roots; few fine pores; noncaleareous; pH 7.7;
clear, wavy boundary. :

B. 7 to 13 inches, reddish-brown (3YR +£'3) very stony
loau, reddish brown (5YR 53/3) when dry; weak,
medium, prismatic structure that breaks to weak,
subangular blocky; thin, patehy clay films in
channels; very hard when dry, firm when moist,
slightly sticky and slightly plastic when wet; non-
calearcous; few fine, medium, and large roots; many
fine pores; pH 7.6; gradual, wavy boundary.

Byea 13 to I8 inches, reddish-brown (3YR 474) very stony
loam, reddish brown (BYR 48 when dry;
weak, course, prismatic structure that breaks to
moderate, medium, subangular bloeky; thin, patehy
clay films in channels; very hard when dry, very
firth when moist, sticky and plastic when wet; many
fine rovts; many fine pores; very strongly caleare-
ous; ptl 8.0; gradual, wavy boundary.

D. 18 inches +, sundstone, partially decomposing and
fractured, that grades to hard parent rock.

The number of angular fragments of sandstone in this
soil varies widely from place to place.  The number also
varies according to the depth in the profile. The frag-
ments are generally more numerous on the surface than
in the subsoil.  From 15 to 25 percent of the total acre-
age consists of exposed bare rock or of areas in which the
soil is less than 8 inches thick.  The texture of the surface
laver ranges from fine sandy loam to Joam, and the con-
tent of organic matteris 2.1 pereent. o
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This soil is in the Upland Stony 1Hills (Pinyon-Juni-
per) range site.

Northdale Series

The Northdale series consists of moderately deep, me-
dium texrured and moderately tine rextured, well-drained
soils on nndulating o rolling nplands.  The surface layer
is dark reddish-brown loam. The subsoil is similar to
the surface layer in color but is generally finer textured,
ranging from heavy loam to light clay loam.  Sandstone
and shale bedrock 1s at a depth of 20 to 36 inches.

The Nortlelale soils are extensive throughout a large
part of the Area and are at elevations of about 5.800
to 7.300 feet. They have slopes ranging from about 2 to
10 percent. The parent material was derived from wind-
laid deposits and from the underlying sandstone and
shale.

The Northdale soils are moderately permeable and have
slow to rapid surface runotf, depending on the slope.
They absorb moisture readily and have moderate mois-
rure-holding capacity. Their inherent fertility is high
to moderately high. These soils are moderately to highly
susceptible to water and wind erosion.

The Northdale soils are closely associated wich Monti-
cello, Montvale, Abujo, und Hovenweep soils. Ackmen
and Vega soils are in entrenched positions within the
same associntion, but they are of minor extent.

The vegetation on the Northdale soils is mainly western
wheaterass, native bluegruss, Junegrass, big sagebrush,
pinvon, and juniper. These soils are used extensively
for dryfarming and for range. .

Northdale loam, 0 to 6 percent slopes (NIC).—This soil
is extensive near Monticello. It also occurs in a belt
about 6 miles wide. extending eastward from Monticello
and south of T.S. Highway No. 160 to the Colorado line.
This soil is closely associated with Monticello very fine
sandy loam, 0 to 10 percent slopes. The following de-
scribes a profile 1.5 miles east of the Montezuma Weather
Station (183 feet novth and 250 feet east of the southwest-

r oY . o Y
ern corner of SE1/ sec. 22, T. 35 S, R. 26 E.) :

Ay 0 to 3 inches, dark reddish-brown (3YR 3/3) loam,
reddish brown (3YR 5/4) when dry; weak, medium
and thick, platy structure that breaks to weak, very
fine, granular; slightly hard when dry, very friable
when moist, nonsticky and nonplastic when wet;
few fine roots; noncalearcous; pH 7.9; abrupt, smooth
boundary. i

B, 3 to 8 inches, dark reddish-brown (5YR 3/4) loam,
reddish brown (3YR 4/3) when dry; weak, medium,
prismatie structure that breaks to weak, medium,
subangular blocky; hard when dry, firm when
moist, slightly sticky and slightly plastic when wet;
many fine roots; few fine pores; noncaleareous; pH
7.6; clear, wavy boundary. .

B, 8 to 19 inches, dark reddish-brown (5YR 3/4), heavy
loam, reddish brown (3YR 4/4) when dry; weak,
medium, prismatic structure that breaks to mod-
erate, fine, subangular blocky; thin, patchy clay
films in channels and as bridges l)et\\‘ccn'sund
grains; hard when dry, firm when moist, slightly
sticky and plastic when wet; many fine roots;
few fine pores; noncalearcous; pH 7.5; clear, wavy
bhoundary. ; .

Bia 19 to 28 inches, reddish-brown (5YR 5/4), light clay
loam, pink (3YR 7/3) when dry; weak, medinm,
subangular blocky structure; very hard when dry,
firm when moist, sticky and plastic when wet;
few fine roots; few fine pores; very strongly ecal-
carcous; pH 8.2; clear, wavy boundary.

bRt
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C.. 28 to 31 inches, light reddish-brown (5YR 6/1) clay
loam, pink (5YR 7/3) when dry; weak, in(.?diun{
subangular blocky structure; very hard when dry,
firm when moist, sticky and plastic when wet:
a few fine roots; a few fine pores; very stmnghZ
.cnlcnreu'us; pH 8.3; 0 to 6 inches thick. :

D, 31 inches +, decomposing, fractured sandstone and
shale bedrock.

_This =01l 15 used extensively for dry-farmed wheat and
pinto beans. It is in eapability unit IITc-2 and in the
Upland  Loam and Upland Loam  (Pinyon-Juniper)
range sifes, - ' .

Northdale loam, 6 to 10 percent slopes (NID).—This
soil is similar to Northdale loam, ¢ to 6 percent slopes, hut
it is about 6 inches shallower and has a slightly thinner
surface (\,) horizon. The soil is used mainly for drv-
farmed wheat and for range. It 45 in capubility unic
IVe-1 and in the Upland Loam and Upland Loam’ ( Pin-
yon-Juniper) range sites,

Northdale loam, low rainfall, 0 to 6 percent slopes
(NICL).—This soil is similar to Novthdale loam, 0 to 6 per-
cent slopes.  Becanze moisture has been somewhat less
favorable. however, the surface () horizon is sliehtly
thinner and brighter in color (stronger chroma) :1iufcon“-
tains shightly less organic marter. The soil is extensive
in_the novth-central and northeastern parts of the Area.

Using this soil for dryfarming is hazardous because of
the lack of moisture during vears of low rainfall. Never-
theless._ the soil is nsed for growing drvarmed wheat
Part of the acreage ix used for range. This soil is in C:lp:l-.
bility unit IVe=3 and in the Upland Loam and Upland
Loam (Pinvon-Juniper) range sites. ‘

Northdale loam. low rainfall, 6 to 10 percent slopes
(NIDU.—This soil is similar to Northdaie foam, 0 to 6 per-

cent slopes. It is abour 6 inches shallower, however, and
h:\’s steeper slopes and a somewhat thinner surface laver

This soil is best kept in range. Tt is in the L'pﬁm(i
Loam and Upland Loam (Pinyon-Juniper) range sires

Northdale loam. 2 to 10 percent slopes, s‘éve'rel;
eroded (NID3).—This soil is inextensive. Because of severe
gullying, it is suited only to limited use for range. The
soil1s in the Upland Loam range sice. o '

Pack Series

The Pack series consists of deep, medium-textured, im-
perfectly drained soils that are nonealeareous. The soils
are m narvow, entrenched drainagewavs.  In many [)]:-lc(‘;
these soils are dizsected by the channels of intermitrent
streams, which have lowered the water table and improved
the drainage. The surface horizon is black to very dark
gray silt loam or loam. It is underlain by very dark
gray, heavy loam or light clay lonm.  The soils ocetir onlv
in the Old La Sal part of the Area at elevations of from
000 to 7.500 feet. ~ They have slopes ranging from about
b to 6 percent. Their parent marerial was alluvium de-
rived mainly from intrusive igneous rocks, but it ineluded
some materials from sandstone. '

These soils have moderate permeability, slow runoft
and high available moistnre-holding o:up:u'?i'rv’. They are
moderately susceptible to water erosion. The soils are
easily tilled, absorb moisture veadily, and have hieh in-
hevene fertility. o i

The Pack soils are associated with Abajo, Monticello
and Northdale soils.  The vegetation on the Pack soils

ﬁqns;srslnf western wheatgrass, oakbrush, abbithyng
L sigebrush, w - Ceniuck ’ sh,
1«7“@ l;_"(l).)l 3;:1‘-, }\] |.]!n.\\, and Kentucky bluegrass, :
llt;: .1)@ 501 .sl.ne mainly in irrigated meadow thar
used tor hay and pasture. .\ few sm: at 1y
: - ¢ - small areas are ne
for gardens. ATRAS are yseq
: Pack ,Sllt !;)am, 2 to 6 percent slopes (PsC).—T1,. fol
owing describes a profile near La Sal Creelk (N1 ..
H= ar La sal (1 S
27,1285, R. 23 I, : Creels (NE1] cp.

Ay 0 to 4 inches, black (10YR 2/1) silt loam dark o
(10YR 4/1) when dry; weak, medium, pla't\' strm-'(‘tm‘\.
that breaks to moderate, medinm, granular: sl ;]'lrn
hard \.\'hcn dry, friable when moist, siizhtl,\: -?'u-l'v
:f\(;l‘d s{lilg.:htl)’ plastic when wet; few fine mu'tx-? :(;-‘;:
v fine pores; ale :H 7.6; af y
fow fi hmrl)mlar,y:nonca(careous, pH 7.6; abrup,
2 4 to 25 inchc.j, black (10YR 2/1) silt loam, dark erqy
(I0YR 4/1) when dry; weak, medium and ‘ﬁlat
grupulur structure; hard when dry, friable wl o
moist, slightly sticky and plastic "when wet: 1‘1?”~
fine roots; few fine pores; noncalcarcous; pH' "c"‘-
o= cl.o:.xr.. wavy houndary. ' o
AC 23 to 36 inches, black (10YR 2/1), light clav loam. wrae
(L0YR 4/1) when dry; massive; very hard wheds :i‘;\{
firm when moist, sticky and plastic when‘ w;f\r:
ie\\' fine roots; few fine pores; noncalearcots: ¥

7.6; clear, wavy boundary. S

C. 36 tu 60 inches, very dark gray (10YR 3.1), heavy loar
gray (I0YR 5/1) when dry; many, fine ﬂistin?i
mottles of reddish yellow (3YR 6/6); nmss'i\'e'- very
h:_lr(l when dry, firm when moist, slightlyv stick v and

slightly plastic when wet; very few ﬁx'\cl roots:
pores; noncaleareous; pH about 7.6, sne

A

The surface layer of this soil ranges in color from black
to very dark gray, and in texture, from silt loam to lo-‘lm\
The dark color of the soil and the rediish-vellow i‘ml{
mortling in the C horizon reflect the imperfect. drainae.
’ll?lfl)-rl} _t[o"l‘n_nttlmg ranges from about 34 to 55 inches,
L():IS)IS(:';[U);et;t;il[mblhty unit IITe=3 and in the Upland

Pack silt loam, moderately deep water table, 0 to 3
p)ercen't slopes (PsBW) —This soil is closely associared wirh
Pacle sile Joam, 2 to 6 percent slopes, but it is in somewhar
lower positions. The rwo soils ave similar, but this zoil
1s more nearly level and has a moderately deep waier table
As a result, it has move pronounced mottling at a (lepﬂ;
between 20 and 40 inches than Pack silt loam., 2 to 6 per-
cent slopes. This soil lacks the dissectine ::l:nnnél} of
Interniittent streams that are typical of the series.

. This soil is used for meadow hayv and for I):l\'f.l;l'e Ir
151 the Semiwet Meadow range sire, . -

Pack cobbly silt loam and silt loam, 2 to § percent
slopes [PsCC).—These unditferentiated soils are alone the
Hood plains of La Sal Creek. The cobbly material was
washed into the area from the La Sal Mountains and fm‘n-x'
side drainageways. The soils are suited onlyv to runge
They are in the Upland Loam range site, ) e

Sandstone Rockland .

Sandstone rockland, sloping (SdD}.—This miscellane-
ous land type cousists of bare onterops of Dakota sand-
stone that are most extensive in the northenstern part of
the Area. Tt is closely associated with Montvale soils and
with Sandstone voekland, steep. This land t‘vp'uli\- in the
Upland Stony Iills (Pinyon-Juniper) ranee sito,

Sandstone rockland, steep (SdE).—This miscellancons
’l:}lltl type consists mainly of the steep walls of canvons.
The sides of the canyons consist of a series of nu.rro;\'

‘sagebrush,  bullgrass,

SAN JUAN AREA, UTAH

‘terraces that have nearly vertical walls of sandstone. On
‘these narrow terraces a thin mantle of stony soil supports

pinyon, big sagebrush, black

g sparse growth of juniper, ) t
ricegrass, and native

Indian
bluegriass.

“ This land type is most extensive in rhe Jarger canyons.
such as Montezuma Canyon and its branches. It is used
to  limited extent for grazing, and it is in the Upland

Stony Hills (Pinyon-Juniper) range site.

Scorup Series

The Scovup series consists of moderately deep to deep,
medium-textured well-drained soils that overlie cemented
lavers of lime. The surface horizon is a dark reddish-
prown verv fine sandy lowm. The subsoil is dark reddish-
brown to reddish-brown loani. Pebbles and cobblestones
occur in varving amounts in the lower horizons. Soluble
salts increase in the lower C horizon above the indurated

hardpan. .

Scorup soils occur mainly on uplands near La Sal.
Thev are on old alluvial fans and on stream terrvaces at
elevitions ranging from 6,200 to 7,000 feer. .\ few small
areas ave in the general vicinity of Blanding. The soils
have slopes ranging from about 2 to 25 percent. The
parent muaterial was derived frou light-coloved, fine-

grained igneous rocks. ) .

Above the cemented layer of lime, these soils are mod-
erately permeable.  Runott is slow to mediun, and the
available moisture-holding capacity is moderate.  The
soils are high in fertility. They are moderately suscep-
tible to water and wind erosion.

The Scorup soils are associated with Monticello, North-
dale, and Ackmen soils. The vegetation on the Scorup
soils near La Sal is mainly big sagebrush, but there 1s
some native bluegrass, western wheatgrass, squirreltail,
and pricklypear. ) o

These soils are used mainly for grazing. .\ limited
acreace near La Sal is used for hrrigated farming.

Scorup very fine sandy loam, 2 to 6 percent slopes

(5nC).—The following describes a profile about 1.3 miles
west of the livestock store at La Sal (NWij sec. 4, T. 29

S,R.24E.):

Ay 0 to 4 inches, dark reddish-brown (3YR 3/3) very fine
sandy loam, reddish brown (3YR 4/3) when dry;
wenk, thick. platy structure that breaks readily to
weunk, fine, granular; soft when dry, very friable
when moist, nonsticky and nonplastic when wet;
many fine roots: few fine pores; noncalearcous;
pH about 8.5; abrupt, smooth boundary.

Ap 4 to 9 inches, durk reddish-brown (3YR 3/3), heavy
very fine sandy loam, reddish brown (3YR 4/3)
when dry; very weak, coarse. subangular bloeky
structure that breaks readily to fine, subangular
blocky and fine, granular; slightly hard when dry,
very frinble when moist, nonsticky and nonplastic
when wet: many fine roots; few fine pores; non-
calenreous; pil about 8.1; elear, wavy houndary.

B, 0 to 15 inches, dark reddish-brown (3YR 3/4) loam,
reddish brown (3YR 4/4) when dry; weak, coarse,
subangnlar blocky structure that breaks to mod-
erate, medinm, subangular bloeky; hard when dry,
friable when moist, slightly plastic and nonsticky
when wet; many roots; many fine and medium
pores: noncalearcous; piHloabout 7.9; clewr, wavy
bonndary.

B. 15 to 22 inches, durk reddish-brown (3YR 3/4) loan,

i reddizh brown (YR 6/4) when dry; weuk, coarse,
subangnlar blocky structure that breaks to weak,
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medium, “subangular blocky: few thin, patchy clay
films in pores and in root channels: hard when dry,
friable when moist. slightly sticky and  <lightly
plastic when wet: muany fine and medium pores;
many fine roots: slightly calcarcous: pH about 8.0;
seattered pebbles and cobblestones; gradual, wavy
boundary. }

Bia 22 to 31 inches, reddish-brown (3YR 4/4), light clay
loam, light reddish brown (3YR 6/3) when dry;
wenk, coarse, subuangular blocky structure that
breaks to weak, mediun, subangular blocky: very
hard when dry, firm when moist, plastic and slightly
sticky when wet: many fine roots; many fine pores;
strongly calearcous:  pH about 7.9; seattered
pebbles: elear, wavy boundary.

Cea 31 to 44 inches, pink (3YR 7/3) loam. pinkish white
(BGYR 8/2) when dry; massive: weakly cemented;
no roots: extemely calearcous. 30 percent CaCOq;
pH about 8.2; scattered pebbles and cobblestones;
clear, wavy houndary. i

Ceam 44 to 56 inches, pinkish-white (3YR 8/2), both moist and
dry, indurated lime pan that has pebbles and cob-
blestones in the matrix: 0 to 15 inches thick.

C 56 to B0 inches, pink (3YR 7/3) very cobbly lowm., pink
(3YR 7/3) when dry; massive; much lower in con-
tent of lme than horizon immediately above.

The texture of the surface layer ranges from very fine
sandy loam to loam. 7The lime horizon varies in thickness,
in degree of cementation, and in depth from the surface.

This soil absorbs moisture readily and is easily tilled.

Small areas of Scorup cobbly very fine sandy loam,
3 to 25 percent slopes, have been mapped with this soil.
These areas were not large enough ro map separately.

Scorup very fine sandy loam, 2 to 6 percent slopes, is of
limited extent. Much of the acreage has been seeded to
suitable range grasses, and a small acreage is used for
irrigated crops.  The soil is in capability wnit IVe-1 and
in the Upland Loam and Upland Loam (Pinyou-Juniper)
range sites.

Scorup cobbly very fine sandy loam, 2 to 25 percent
slopes [SnGC).—Except that it contains many more peb-
bles and cobblestones throughout, this soil is similar to
Scorup very fine sandy loam, 2 to 6 percent slopes. The
soil is suited only to range. It isin the Upland Loam and

TUpland Loam (Pinyon-Juniper) range sites.

Shay Series

The Shay series consists of deep, fine-textured, im-
perfectly drained soils formed in alluvium. Normally,
the soils have a surface laver of very durk brown clay loam
and a subsoil of very dark gray to blacksilty elay (fig. 12).
The soils have slight accumulations of soluble salts below a
depth of 30 inches. They are in the western part of the
Area, north and south of Monticello. The soils are at
elevations of about 6,500 to 7,100 feet. They are inexten-
sive and oceur in narrow, slightly entrenched drainage-
ways. In many places the soils are dissected by the
channels of intermittent streams, which have lowered the
water table and improved the drainage.  The parent mate-
rial was derived mainly from dark-colored shale. Slopes
range from 0 to 5 percent.

These soils have very slow permeability and slow runoft.
They are moderately susceptible to water erosion. The
moisture-holding eapacity and inherent fertility are high.

The Shay soils are adjacent to Montvale, Abajo, and
Monticello soils. They ave similar to the Vega, Ucolo, and

Pack soils.
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prismatic structure that breaks to moderate, inediy medium, prismatic structure that” breaks to weak, Ay 0 to 4 inches, very dark grayish-brown (LOYR 3/2) clay
and f]}le, subangular blocky; very hard when ,lr'!‘ subangular blocky; very hard when dry, firm when loam, durk grayvish brown (10YR 4/2) when dry;
firm when moist, very sticky and plastic when Y moist; many fine roots; fine pores common; very weank, medium, platy structure that breuaks to moder-
“?Y"‘“’E-‘f or pores; few, fine, distinet, reddish-rq,,,’ strongly calcarcons; pH about 8.4, ate, medium. granular; slightly hard when dry,
;oﬁ R 5/4) mottlings; slightly calearcous; pH ahuuly‘, C: 30 to 53 inches, dark grayish-brown (10YR 4/2) clay, frinble when moist; moderately calearcous; pH about

-2 grayvish brown (10YR 3/2) when dry; massive; very - 7.7,
C, 4 to 135 inches, dark-hrown (10YR 3/3) clay loam, dark

Figure ]2..—Proﬁ]e of Shay clay loam, 0 to 3 percent slopes. This
soil has a blocky structure and vertical cracking.

The vegetation on the Shay soils consists of western
wheatgrass, big sagebrush, and rabbitbrush. The soils are
used mainly for irrigated pasture or for hay and range.

Shay clay loam, 0 to 3 percent slopes (Sh8).—The fol-
lowing describes a profile about 6 miles north and 0.5 mile
east of Monticello:

A, Oto3dinches, very dark brown (10YR 2/2) clay loam, dark
gravish brown (10YR 4'2) when dry; weak, thin,
platy structure that breaks to weak, fine, granular;
hard when dry, friable when moist, sticky and plustié
when wet; few fine roots; few fine pores; mod-
erately calearcous; pH about 7.6; content of organie
matter 3.7 percent; clear, smooth boundary,

AC 3 to 12 inches, very dark brown (10YR 2:2), light silty
clay, dark grayish brown (I0YR 4/2) when dry;
weak, coarse, prismatic structure that breaks to
weak, subangular blocky structure; verv hard when
dry, ﬁrgn when moist, sticky and plastic when wet;
many fine roots; many fine and a few large pores;
moderately caleareous; pH about 7.8; content of
organic matter, 2.7 pereent; elear, wavy bhoundary,

12 to 30 inches, black (10YR 2/1) silty clay, dark grav
(10YR 41) when dry; weak, prismatic strueture that
breaks to weak, subangular blocky; very hard when
dry, firm when moist, very sticky and plastic when
wet; many fine roots; few fine pores; moderately
calearcous; pH about 7.9; clear, wavy boundary,

Cie 30 to 60 inches, very dark gray (10YR 370 silty ¢lay,
dark gray (10YR 4/1) when dry; moderate, medinm,

C

T.he texture of the surface layer ranges from clav |y,
to silty clay loam, but in places it is light silty cluy. ’Ii‘l[ln
color of the moist surface layer ranges from dark srq -
islt brown to very dark brown. The content of m:..',l'
matrer in the surface layer ranges from about 3 to f‘)"-c
cent. In places the clay loam or silty clay loam e.\'relli;:
to a depth of 20 inches. Some textural étmtiﬁcntion i'?
common, but, lavers of clay and silty clay predomingg y

T'hix soll Is difficult to rill. ExcepE when 1t is dry :mei
cracked, it absorbs moisture slowly. The soil is Be‘tte(
suited to grass than to other crops. Tt is in capability uni[t‘
IVe-2 and in the Upland Clay range site. )

Shay clay loam, 0 to 3 percent slopes, severely eroded
(ShB3).—This severely gnllied, eroded soil is closely asso.
ciated with Shay clay loam, 0 to 3 percent slopes. ’fhe
profiles of the two soils are similar, but this soil has betrer
drainage becanse of the gullving. This soil is used for
range, It is in the Upland Clay range site.

Ucolo Series

The Ucolo series consists of deep, moderately well
drained soils formed in alluvium. ‘The surface ‘soil is
dark grayish-brown silty clay loam that is underlain by
dark grayish-brown silty clay. Soluble salts increase
with increasing depth in these soils.  Slighe accumula-
tions occur at a depth of 10 to 20 inches and increase in
amounnt to a depth of about 53 inches. In most places the
soils are in shght depressions adjacent to intermittent
drainageways. They are at elevations ranging from 6,500
to 6,800 feet and have slopes ranging from about 0 to 10
percent.

Permeability is slow to very slow in these soils, and
runoff is medium. The moisture-holding eapacity is high.
The soils are moderarely susceptible to water and wind
erosion. Inherent fertility is moderately high.

The Teolo soils are mainly in the novth-central part of
the \rea, where they ave associated with the Lockerby and
Hovenweep soils. The vegetation on the Teolo soils con-
sists mainly of big sagebrush, black sagebrush, and west-
ern wheatgrass, but there are local areus of greasewnod.

The Ccolo soils ave used chiefly for range.  They are
also used to a limited extent to grow dry-farmed wheat.

Ucolo silty clay loam, 0 to 3 percent slopes (UyB).—
The following describes a profile about 2.5 miles north
of U5, Highway No. 160 along the West Summit Point
road

An U to 2 inches, durk grayish-brown (10YR 4/2), light silty
clay loam, grayish brown (IOYR 5/2) when dry;
weak, medium, platy erust that breaks easily to
wenk, fine, granulac strueture; slightly hard when
dry, frinble when moist: strongly” caleareous; pil
about 8.2; abrupt, smooth boundury.

A 2 to 10 ineches, very dark gravish-brown to dark gruyish-

brown (1OY R 4/2) silty elay loam. gravish hrowi

(10YR 5/2) when dry; weak, thick, platy stractiee

that breaks to thin, platy; slightly hard when dey.
frinble when moist; strongly eulenreons; pli ahottt

8.2; gradual, smooth boundary.

10 to 30 i_nclu-s, dark grayvish-brown (10YR 4/2) silty clay;
grayish brown (10YR 5/2) when dry; very weak,

¢

hard when dry, very firm when moist; many fine,
decaying roots” at a depth of 30 to 42 inches: very
strongly calearcous; veining of salt and gypsum; salts
about 1.5 percent; pH about 8.3.

C 53 to 72 inches, gravish-hrown (2.53Y 3/2) clay, light
brownish grayv {2.5Y 6/2) when dry; massive; extreme-
lv hard when dry, very firm when moist; extremely
calecarcous and has fine veins of lime; soluble salts
about 1 percent; pIl about 8.4.

The content of salt varies considerably in this soil, both
in concentration and in location within the profile. In
most places there are fine veins of gypsum in the deeper
horizons. In places shale is at a depth between 60 and
72 inches.

This soil is difficult to till and absorbs moisture slowly.
It is better suited to grass than to other crops. The soil
is in capability unit IVe-2 and in the Upland Clay range
site.

Ucolo silty clay loam. 2 to 10 percent slopes, mod-
erately eroded (UyD2).—This is the most extensive soil of
the Ucolo series. It differs from Ucolo silty clay loam.
0 to 3 percent slopes, in having a thinner surface layer and
a few deep gullies.  This soil is best suited to grass. Ic
is in the Upland Clay range site.

Ucolo silty clay loam, 0 to 3 percent slopes. severely
eroded (UyB3).—This soil has been severely eroded and has
been cut by a network of gullies. The surtace layer has
been almost entirely removed. It is in the Upland Clay
range site,

Vega Series

The Vega series consists of deep, moderately fine tex-
tured, moderately well drained soils formed in alluvium.
Normally, the surface layer is very dark grayish-brown
clav loam that overlies dark-brown elay loam or light
clav loam. Accumulations of soluble salts oceur in the
C Torizons of these soils. They are highest at a depth
between 15 and 30 inches. The soils are mainly along
narrow, entrenched valleys of intermittent streams.
They are in the western part of the Area at elevations
of about 5,800 to 7.000 feet. The topography is smooth,
and slopes range from abour ¢ to 6 percent. The allu-
vium in which the soils formed was derived from a mix-
ture of igneous and sedimentary vocks.

Permeability is slow in these soils, and runoff is slow
to medium. The available moisture-holding eapacity is
high. These soils are moderately susceptible to water
erosion. Inherent fertility ishigh.

The Vega soils are associated with Abajo and Monti-
cello soils. The vegetation on the Vega soils is big sage-
brush, rabbitbrush, oakbrush, western wheatgrass, and
native bluegrass.

Some areas of the Vem soils ave dry-farmed.  Other
small tracts ave used for general irvigated farming. Most
of the acreage that is eroded is used for range.

Vega clay loam, 0 to 6 percent slopes (VeC).—The fol-
lowing describes a profile about 2.2 miles east of
Monticello:

gravish brown (I0YR 4/2) when dry; very weak,
medinum, prismatic structure; very hard when dry;
firm when moist; many fine roots; many fine pores;
moderately calearcous; pH about 7.6.

C; 15 to 30 inches, dark-brown (10YR 3/3), light clay loam,
dark grayvish brown (10YR 4/2) when dry; massive;
hurd when dry. friable when moist; slightly caleareous;
few large roots; a few fine pores: pH about 7.5.

C; 30 to 40 inches, dack-brown (T.3YR 3/2) elay loam, dark
brown (7.3YR 4/2) when dry; massive to weak,
medium. prismatic structure; hard when dry, frinble
when moist; slightly calcareous; pH aboug 7.7.

C, 40 to 52 inches, very dark grayish-brown (10YR 3/2)
silty clay loam, dark grayish brown (10YR 4/2) when
dry; massive to weak, medium, prismatic structure;
hard when dry, firm when moist; moderately cal-
careous; strong veining of gypsum; pH about 7.9.

The color of the moist surface soil ranges from very
dark grayish brown to very dark brown or dark brown,
and tlhe content of organic matrer. from about 2.5 to 3.5
percent. Some textural stratification is common, but lay-
ers of clay loam ov silty clay loam predominate.

This soil is easily tilled and absorbs moisture readily.
It is high in fertility. The soil is in capability unit I1Ie-3
and in the Upland Loam range sice.

Vega clay loam, 0 to 6 percent slopes, moderately
eroded (VcC2.—This soil is similar to Vega clay loam, 0
to 6 percent slopes, except that it generally occurs in
arens where water erosion has formed deep gullies. It
is berrer suited to grass than to other crops and is in the
TUpland Loam range site.

Vega clay loam, 0 to 3 percent slopes. severely eroded
(VeB3).—This soil has been cut by a network ot deep gul-
lies. It has little value. even as range. The soil is in
the Upland Loam range site. '

Vega clay loam, moderately deep water table, 0 to 3
percent slopes (VcBW).—This soil receives drainage water
from higher lying areas. Ixcept for a few, faint, red-
dish-brown mottles in the deeper part of the substratum,
it is similar to Vega clay loam. 0 to 3 percent slopes,
severely eroded. It is better suited to grass than to other
crops and is in the Semiwer Meadow range site.

Formation, Classification, and
Morphology of Soils

In this section the factors that have :1ﬁ'g<:ted the forma-
tion of the soils are described. Also discussed are the
elassification and morphology of the soils.

Factors of Soil Formation

Soils differ from one another because of variations in
the factors that govern their formation. These factors
are (1) climate; (2) vegetation and other living organ-
isms: (3) topography, or landform; (+) parent materials;
and (5) time.

Regional differences in soils usually reflect diffevences
in climate and vegetation, but local ditferences are more
often eaused by topography, parent materials, and time.
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For example, all the soils of the San Juan Area are similar
‘in some ways because they formed under similar climatic
conditions and under essentially the same type of vegeta-
tion. All of the soils are leached to a limited extent, but
they are not strongly weatherved. Most of them are low
or moderutely low in organic matter. Such features reflect
the influences of climate and vegetation. Furthermore, the
sequence of horizons in profiles of soils in smooth to un-
dulating uplands is the sume throughout the \rea, though
the degree of expression of those liorizons varies und the
horizons also vary in thickness,

The degree of horizonation may reflect the influence of
one or more of the factors of pavent materials, topography,
and time. The soils of swales and drainageways illustrate
the local effects of time in the formation of soils. Because
such soils are in valleys, they have received more water

- than the-soils of uplands, and they have also received fresh
sediments at irregular intervals. The time for horizon
ditferentiation to have taken place in these soils has, there-
fore, been very short, and the profiles lack most of the
horizons common to soils that are older. Because fresh
organic matter has been added, such soils have a darkened
surface layer, or the beginnings of an A, horizon. Little
else has happened to them to give rise to horizons.

Soils that have formed in materials weathered from
rocks that have remained in place tend to have more dis-
tinct horizons than soils formed in materials transported
from other places, whether on uplands or in other posi-
tions in the landscape. The most distinet horizons, there-
fore, are generally 1n the soils of greater age; that is, in
soils that have been subject to horizon ditferentiation for
tho longest intervals of time. This holds true, especially
for soils formed from parent materials of medium texture
and mizxed mineralogy, where climate, vegetation, and
topography remain substantially the same.

In'the San Juan Avea, the soils that formed on the high.
old, cobbly alluvial fans bordering the Abajo and Ta Sal
Mountains have a distinet B horizon of clay that is lacking
in soils formed in other parent materials. The topo-
graphic positions of the fans indicate thar the fans are the
oldest land surfaces in the survey area. Presumably. the
interval for horizon differentiation in soils on such sur-
faces haz. therefore, been longer than on other surfaces
in the SanJuan Area.

Climate

The climate, or the amount of heat and moisture re-
ceived, has & marked influence on the kind of soil that
forms.  This is because heat and moisture strongly in-

_Mluence the amount and kind of vegetation. the rate that

‘organic miftter decomposes, the rate at which minerals
weather, and the removal or accumulation of materials in
the ditferent soil horizons.

The climate of the San Juan Area ranges from semiarid
to dery subhiumid. The extreme sonthwestern part, begin-
ning about 6 miles south of -Blanding, is the most arid
part of the Area.

The climate is characterized by cold winters and rel-
atively mild summers.  The average annual precipitation
is about 1626 inches at Monticello and 12.77 inches at,
Blanding. The highest rainfall oceurs in August, Sep-
tember, and October, and the lTowest, during May and
June. Much of the precipitation in summer fails as show-
ers, and the moisture is rapidly evaporated or transpived,

Recorded frost-free periods vary greatly thronghoy
Area. They range from 107 days at Northdale, just
the State line in Colorado, to 147 days at Blanding.

Under the prevailing climate, soils of the San Ju
Area would be expected to be leached of their (::u'l)una;:H
to some extent. Carbonates originally present in the q,,;

face laver should have been moved downward in the pp

file, providing that initial levels were not exceedinelv hig|
and that the regolith was permeable. Such ([u"\\-}n\-;(?wi
leaching of carbonates has occurred in the soils of (),

Monticello. Northdale, and Blanding series. The .\ :uuLl

the upper B horizons of these soils are free of carbonates
- but the soils of all three series have accumulations of cur.
bonates within 2 or 33 feet of rhe surface.

Some of the parent materials in the survey avea ape
especially high in lime, or calcium carbonate.” Leachine
has also oceurred in these soils to some extent, hut the
removal of carbonates from the surtace horvizon has noy
vet been accomplished. The occurrence of u higher con.
centration of carbonates at a depth somewhere betweey
12 and 30 inches and the relationships of that hovizon to
others in the profile indicate that some transfer of carboy.
ates has taken place. It may have been as much as in sojls
formed in regoliths initially lower in lime. :

s a general rule, carbonares must be removed from the
soil before silicate clay minerals can be moved downwand
from the .\ into the B horizon. Because the leaching of
carbonates from the soils is not well advanced in the San
Juan Area. as ver there has been-little translocation of
clay in the protiles.  For the most part, accumularions of
clay in the I3 horizon are lacking or are slight.

The annual rainfall is lower i the southwestern part
of the Area than it is in the northern and eastern parts.
In the part that has the lowest rainfall. the Blunding
soil, a Sierozem. has formed from eolian sediments.
Farther north and east, the Monticello soils of the Brown
great soil group have formed in the same kind of eolian
sediments. In this Area the soils of both the Blanding
and Monticello series are very fine sandy loams.

The Blanding soil is in areas where the rainfall is lower
than it is in the areas where the Monticello soils oceur, and
this is retlected in these soils in two ways. Data for cal-
cium carbonate equivalent. by individual horizons, for
these two soil types show that the Monticello very fine
sandy loams are leached of lime to a depth of 18 to 30
inches. The Blanding very fine sandy loam, on the other
hand. is leached of lime to a depth of 16 inches or less.
The levels of organic matter in the A, horizon are nhso
related to the amount of rainfall.  The A\, horizon of the
Blanding soil contains 0.89 percent of organic marter, and
the corresponding horizon of the Monticello soils contains
1.82 percent. -

Except that the B. horizon of the Monticello soils has
a shightly higher chroma, ditferences in rainfall are not
refected in profile ditferences between the modal and low
raintall phases of the Northdale and Monticello zoils.

Persistence of the present climate or of a similar one
over along period of rime is indicated for the San Juan
Avrea by the nature of buried soil profilex.  Buried Sl"’,s
commonly lie below the eolian mantle in which Montt-
cello and Blanding soils have formed. Tess commonly,
theyv underlie other kinds of sediment=.  Like the modern
zails, the buried =oils appear to be members of the Brown

soil group. Many are intermediante in degree of horl-
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zonation between the soils of the Monricello and ﬂxe ;Xll):l)_()
series. 'The similarities between the buried :1ﬂnd mml ern
soils suggest that the climate of the Area has long been
as 1t is now.. o .
mli(“l:l}llsl;f Zvidence of probable past climatic c-m‘u\ht\m-\:
can be found from observing 2 ‘}S‘PP cut in \\}ll(l_ll E::(())
buried soil profiles were noted. The deeper of the ;
buried soils was formed in cobbly alluvium ill.ld is n;uc i
like the Abajo soils as they occur oun the pgeﬂsent ‘ axtl]c
surface farther west. Above this buried soil 1s a m‘}nﬁ»le
of eolian sediments in which a second Brown 5?11 plg ile
has formed. This second buried soil is also covered l}‘t
mantle of eolian sediments in which a third prqhk‘: ﬁmz
formed, this last being a profile of a Monticello very fin
andy loant. _
S‘“}F%‘l\e l;)in‘li]zu'ities among the three profiles m‘th'la.one
vertical section indicate that the processes of soil toni\.}-
tion have been substantially the sume during tlu"ee dif-
ferent intervals. The buried soils in this one e.\po?{ux‘e
have move distinet horizons than most of the.nlllo'a L;m‘
soils in the survey avea. This holds true generally 1ot
the buried soils, though it is not true of all of Fhemz ]
The degree of horizonation 18 commonly greater 1
buried soils than in modern ones. DBut the ?ll:l‘rz}C(?*
istics of horizons and their sequence 1n the profile .ugft e
same. recardless of whether the soil is now at the sur alce
ov covered by a mantle of some kind. Ditferences in de-
sree of horizonation could be caused by 2 greatelilm—
forval of time during which horizous could develop \\1_1e‘n
the soils, now buried, were on the surface. The inc ica-
tions are that during two inrervals n the_geovlo;l__rlc })a:t
the processes of soil formation were e:-:sentml_l) t 1@1 :.11'111:
as they are at present, and this lends Sllp[}O_lth tll?tl_ ‘
forence that climate has remained much as it 1s now for

a long period of time.

Vegetation

The available information about the vegetation 1 t{xe
Avea indicates that there were local differences ‘mq the
original plant cover. The principal dlﬁgre}nce:ﬂ seem
to have heen in the relative proportions f)t tllfz \,qu-n:i
kinds of planrs and in the density of rh.e :srznl\( 5 | .1;. T)le
riving at estimates of the oviginal cover, the \\1]1 al
information on \'«*i_retuflion.hns lfn:;n (:0_1]1.-:1(191'&1 in relation

y nature and cdistribution ot the souls. )
m'}!ll:én(:;i‘l:i:’n::ll \l'vgerminn for a Jarge part of the survey
aven seetns (o have been a stand ot pmyon m?d ]unllpfn
with an undersiory of grasses. forbs, and shrubs. Indica-
tions are that the stand of trees 1_':\113;9(‘1 from _.ope]l} in
sonme places to dense in others, but that in most places

L was open. .

: \l\lll: (:}'iuin:\\ vegetation in the southern part of the _\.1'0:'\,
where the climaie is distinetly semiarvid. appears 1o lm\‘e
differed somewhat from that facther north and east, \ ege-
tation on the shallow, =tony '.\[vllv.mlnn zoll, in the .~u.ur'h-
ern part of the Arew consisted of a =rand nt' ]u}nl.)eili:lix
oveasional pinyon, and @ sparse understory of _‘_'l:l‘.htih:.
forbs, mud shrubs. Juniper i pinyon were :11)1):\10{\(._\
loss common on the Blanding soil. alzo in the southern
part of the Area.  (irasses, forbs, and shrubs failed to
flourish on the Blanding =oil. however, because of lh‘o
wide Puctuations in annal rainfall and the frequent oe-

currettee of very Jdry seasons.

The vegetation on Alluvial soils, such as tlfe? Pack,
Shay, Vega, and Ackmen, which occur along narrow, en-
trenched streams, consisted mainly of grasses and forbs.
Moisture conditions were more favorable where these
soils oceur than they were in neighboring areas in the up-
lands. The growth of grasses, which have roots tl'l.:ltl
penetrate deeply, was consequently greater on the Alluvia .
soils and is reflected in the higher content of organic nutter
in the soils.

Topography, or landform

Most of the San Juan Arvea is at an elevation of 6,000
to 7.000 feet. East of Monticello, the elevation 1s gen-
erally near 7.000 feet, but in the vicimity of Bl:}lld}}\g
it is about 1,000 feet lower. The bottoms of deeply incised
canvons ave at still lower elevations. . ]

A major part of the survey area lying east of Monti-
cello consists of a broad, gently undulating toArollm'g
plain, cut by a few deep canyons. For the m(')scﬁpfuti
this plain has a branching system of drainageways anc
is cenerally covered by a mantle of eolian secliments.
There is a similar plain near Blanding. ‘

The few deep canyons are striking features of the_ .»\-1-ea:
Most of them begin in the northern part of the survey
aren and then deepen as they extend southward. ‘The.
walls of the canvons are capped by rimrock. Sreps, or
talus-covered slopes, form the walls and descend to :nnd;
screwmbeds. At the head of each canyon 18 the n:u-ro“i
racher shallow valley of an intermittent stream, or uplunE
drainngeway. Along the walls of the deepest canyons.
air turbulence. in the form of updrafts. and very l':lpl.d

runoft have largely precluded parent matevials h'om' ac-
cumulating and forming soils. In some of the canyons
recent accelerated erosion has cut deep channels n tl.\.e
navrow flood plains.  Consequently. this has (_h'-.u}\ed th(t?ae.
flood plains and has greatly reduced their value for
rzine. ‘

g:i?i:g:p:n't of the Area west of Monticello bordersbgllej
Abajo Mountains and consists of old, (hssected', o }1
alluvial fans. These fans slope generally eastw ard anc
now have rolling to steep topogmp}hy. 'lthe fans comprise

yothills for the mowntains to the west. )

rh?l'&e t}mtcmps of Mancos shale consist of dommantli\'
rounded hills separated by gently sloping areas of col-
Tuvial or alluvial deposits. Some of these alluvial areas ave
wullied as the result of accelerated erosion. Where these
“halv hills coalesce with the uplands mantled by eolitan
cediments, the local relief is commonly more subdued and

becomes rolling.

Parent materials

Most of the soils in the San Juan Aren have ’r'onzned in
parent materials derived from three man soutrces. One
of these sources is a dark reddizh-brown mantle of eolian
sediments that contain +0 percent or more very tine :?'zmd
and less than 40 percent silt.  This mantle ranges from
a few inches to 10 feet or move 1n thickness. In 'rhi
deep deposits theve are evidences of at least two distine
periods of deposition.
—_—

F(IREGORY, cerert L s SAN JUAN COUNTRY. & GEOGRAPHIC
\\n('«"l-l(;r(::\xc Iltl:cl::lf-r\r]w\l\‘l([:‘ 0F SOUTHEASTERN vratt. UL 8.Geol.
survey Drof. Paper 18K, 123 pp.. illus, 1938,
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The source of the eolian sediments is debatable. They
could have come from the windswept Monument Valley
area of Utah and Arizona, 60 miles southwest of Bland-
ing. The high content of very fine sand and the relu-
tively low content of silt, however, suggest a more local
origin. The deeply eut channels of ephemeral streams
that drain the Aren toward the southwest are sandy and
dry. The prevailing southwesterly winds sweep these
dry chunne{;. They pick up very tine sandy loam ma-
terials and deposit them on the adjacent uplands. The
average content of silt in the B, horizon of the soils
formed in this material is 26.7 percent at Blanding in the
southern part of the Avea. It increases to 335.6 percent
at Old La Sal, which is in the northern part. _\ppar-
ently, the content of silt in the B. horizon increases as
the distance from the larger channels increases.

The eolian material is relatively low in free lime and
is of mixed mineralogical composition. The ratio be-
tween cation-exchange capacity (milliequivalents per 100
grams) and the percentage of clay is in the range of 0.7 to
1.0. The soils of the Monticello and Blanding series have
formed in this material. In these soils the lime has
leached from the surface horvizon and there is a slight
increase in lime in rhe lower horizons.

The second main source of parent materials is the Da-
kota sandstone, which underlies much of the Area. In
places ridaes and knolls of Mancos shale overlie the sand-
stone. The sandstone is calcareous, and the shale is
strongly caleareous. Locally, at least, the shale is also
saline.

Materials weathered from sandstone malke up the parent
material of the Mellenthin soils, and they also comprise
part of the material in the lewer hovizons of the Northdale
and Montvale soils. The Norvthdale and Montvale soils
formed in areas where a thin mantle of eolian sediments
rests on the sandstone., : '

The Lockerby, Ucolo, Menefee, and Hovenweep soils
formed partly in eolian materials and partly in materials
weathered from Mancos shale.  These soils are moderately
fine textured, have a strongly caleareous horizon in their
profile, and locally contain” gypsum’ and more soluble
salts.

The third main source of parent materials of soils in
the Area consists of interglacial cobbly and gravelly al-
luvium from the Abajo and La Sal Mountains. This
alluvium was derived from intrusive 1igneous rocks, such
as diorite, andesite, dacite, and trachyte porphyries. The
Abajo soils formed largely from this parent material,
which is rich in clay-forming minerals. These source
minerals for the formation of ¢lay and the long interval
of time that has elapsed during which horizon differen-
tintion conld take place has caused the Abajo soils to have
a fine-textured B. horizon.

The ratio between the cation-exchange capacity, ex-
pressed. in milliequvalents per 100 grams of soil, ad the
percentage of clay in rhe soils is related to the sources ot
parent materials in the San Juan Area. The ratio for
the Abajo series is 0.9, but the ratio for soils formed
in materials derived from shale is about 0.5. It is be-
lieved that soils formed from eolian and alluvial materials
have sigmificant amounts of vermiculite and montmoril-
lonite in the clay fraction, but that the dominant clay
mineral in soils from shale is mica. Mieas have also heen

identified by X-ray analyses as characteristic mineraly in
the eolian deposits. The relationship between soils ang the
underlying geoglogic formations is shown in figure 13,

Time

The kinds of horizons in soils and the degree of .
pression of those horizons depend in part upon the riyg
that has been available for their development. This ¢qy
be illustrated by examples selected from the soils of the
San Juan Area. Three degrees of horizonation can he
recognized and described, which seem to retect the time
elapsed during soil formation.

'J‘he lowest degree of horizonation among the soils of
the survey area exists in the Alluvial soils, examples of
which are the soils of the \ckmen and Veuu series. Q.
curring on flood plains that ave covered by overflow waters
from time to time, such soils periodieally receive addi-
tional sediments. As a consequence, the time for ditfer-
entiation of horizons in those soils has been ghort.
organic matter has accumulated in the surface layer ro
form a faint .\ hovizon, but further differentiation he-
tween the horizons has not yet occurred. Because of
their youth. the Alluvial soils lack evident horizons.

Apparently somewhat older than the Aluvial s0ils are
such members of the Brown soil group as the Monticello
soils.  The protile of the Monticello soils consists of a
readily recognizable A horizon: a faint to evident B hori-
zon, expressed mainly in color, structure, and consistence :
and an evident Ce, horizon.  The topographic ocenrrence
of Monticello soils suggests that they have heen subject to
horizon ditferentiation for a considerable, but not an ex-
tremely long, interval of time.

-imong the soils of rhe survey aven, those in the Abago
series seem to be the oldest; that is, they have been subject
to horvizon ditferentiation for the longest interval of time.
The Abajo soils have a distinet B horizon of clay aceum-
ulation not found in any of the other soils of the \rea.
This, in itself, indicates that the formation of the soils
has been in progress for a long while. Moreover, the soils
occupy what seem to be the oldest stable land surfaces in
the San .JJuan Area.

The cobbly -alluvium from which the Abajo soils
have largely formed was appavently deposited in a pre-
vious geomorphic cycle, possibly in late Pleistocene time.'
There is consequently the possibility that the Abajo soilz
were formed in part under climatic conditions unlike
those of the present day. Thus, the greater degree of
horizonation in the .\bajo soils may not be caused en-
tively by a greater interval for horizon differentiation.
It seems clear, however, that the Abajo soils have been
forming over a longer period of time than other soils in
the survey area.

Noe

Classification of Soils"

In the following pages the soil series of the survey
area are classified by great soil groups and orders. These
are categories in the scheme of classification originally

CGrecory. HERBERT E.  THE SAN JUAN COUNTRY. o GEOGRAPH I
AND GEOLOGIC RECONNAISSANCE OF SOUTHEASTERN UTalnr, [, ool
Survey I'rof. Paper 18K 123 pp., illus. 1938,

Soils

Ab - Abajo
Mo - Monticelio
Nd - Northdale
Mv - Montvaie
Rl - Rocklond { canyons)
MH - Monlcello-Hovenweep
LH - Lockerby - Hovenweep
Uc - Ucolo (swales}

Eolion Soil Mantie

39
Shate Soii Material
Cobbly,Grovelly Glacial Alluvium
Shaie Bedrock l:l

Sandstone Bedrock

Z
a

Me - Menelee (ridges)

Figure 13.

outlined by Baldwin, Kelloga, and Thorp m 1_938“_:}11(1
later modified by Thorp and Smith.® One Llepahl'ture_h_(.)m.
that scheme of ¢lassification is the placement of two series
in the Caleisol great soil group, which was proposed by
arper 1 Y
H:ll!]ll)eus:ill lsel‘ies. the great =oil group, and the order f‘,l:i
three of the four categories of the general system of '.~()ll
classiication that have been widely used in the U nired
States for the last two decades. The fourth category
that is widely used is that of the =otl type. ' -
Each eategory consists of a number of classes of r]le
same tank.  Individual elazses have broad spans in the
higher categories (order and great soil group), :ll}(l\ the_\l
have narrow spans in the lower categories (__Ser~l93 and
type). This can be illustrated by the nmn!')ers “t,,(' usses
ineach of the categories: that ix, there are 3 ‘or_del_'s.lsmml
40 great soil groups, approximately 7,000 S()vll_sel.ile_.?..:llli
perhaps 15,000 soil types recognized in the [ nited bt.\.r'%..
The nature of the order, great soil group. soil series,
and soil type are not described at. length in this report,
5178, DEPARTMENT OF AGRICULTURE.  solLs AND MEN.  US. Dept.
-, Yhk, 1938, 1232 vp,, illas,
Ail’i‘l}clv::\l:n.].,.'1{.:'.\1l-:ls-.{.\.:"ll)".\!.\lu"rn. Goey D HIGHER (‘.\’l'H(i()K‘ll-:-\'_U[-‘
SOIL CLASSIFICATION ! ORDER, SUBORDER, AND GREAT SOIL GROUPS,

Soil Nef. 67 117-126. 1949, o .
s"’llll\'ul'l-:u‘. W, (5. MORPHOLOGY AND GENESIS OF CALCISOLS., ‘Siv_l_l
Nei :\'u.(~. Amer. Proe. 2104) @ 420-424 illus, July-Angust 1957,

- < v U o hlp etween the s ils and the u d -
ro tio h t.he San Ju n Are t h Showmg‘ el won
C SSs section from west to east throug a rea L a relat s betw [1] nder

but the soil series and soil type are discussed in nnf_a‘rlxle};
section “Flow Soils are Named, Mapped, and Cl;la':.lhe.( .
The orders and great soil groups are described briefly in
F ‘ing paragraphs. ]
th?l‘tl(nglg‘x'\({:i". lthe T\ig]llest category in the system o'f soﬂ
classification now in use, consists of three classes. 1\1110\\111
as zonal, intrazonal, and azonal soils. These may also \)ﬁ
identified as the zonal, intrazonal, and azonal 0['(!81.5.1. All
soils of the United States ave placed in these three classes
(orders) in this system of classification. ) '
The zonal order consists of soils wirh evident, genet}-
cally related horizons that retlect the dominant, lllﬂlle']ljllte
of climate and living organisms in their formation. e
intrazonal order consists of soils with evident, genetl-
cally related horizons that reflect the dominant influence
of one or more local factors of p:u'ent'mzltermL tqppg-
and time over the effects of climate and 11\111;1;
The azonal order consists of soils that lack
ically related horizons because of one ov
I esistance of parent material

raphy.
organisms.
distinet, genet : :
more factors, such as youth, 1 pare ter:
to change, and steep topography. Because ntlthe W l‘le]l:
which the soil orders are defined, soils of all t wee ?qutmé
generally oceur within a small greographic area, as 1
for the San Juan Area. ] TP
The eategory of the great soil group consists ot Ll‘;l‘,es
that are narrower in permissible range of properties ]m
are orders. The category of the great soil group has
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been used widely because the classes indicate relation-
ships in the formation of soils, in fertility status, in suit-
ability for various types of plants, and so on.

Each great soil group consists of a large number of soil .

series, in which the soils have many internal features in
common. Thus. the soils of all series placed in one great
soil group in either the zonal or intrazonal orders have
the same number and kinds of definitive horizons in their
profiles. These horizons need not be expressed to the
same degree, nor do they need to be of the same thickness.
in all soils within one great soil group. Certain horizons,
however, must be evident in every profile of a soil that
falls within a given great soil group.

Great soil groups in the azonal order are defined. in
part, according to the characteristics of the profile and.
in_part, according to the history or origin of the soil.
All members of a greac soil group have certain internal
features in common, bug none of the soils in the three
great soil groups in the azonal order have distinet hori-
zonation. Consequently, all of them still bear a strong
n‘nprmt‘of the weathered rock from which they formed.
The definitions of great soil groups in the azonal order
are centered on a vertical section approximately as deep

s t‘he profiles of associated zonal and Intrazonal soils

< Table 8 gives the classification of soil series of -thhe
San Juan Area by great soil groups and orders.  \jy
indicated for each series are the pavent material. to )q,;:)
raphy, and natural drainage. Thus, the 15 soil sél-i::
f)‘t the survey avea are classified into 6 ereat soil 21';)11 )?
T'wo greac sotl gronps belong to the zonal onler.k]nu-]:m
the intrazonal order, and three to the azonal ovder, 0

Morphology and Composition of Soils

This section discusses selected morphological features
of the soils and gives data on their composition. The
individual series are discussed under the grear soil grou
in which they have been placed, and a brief definition “It}
the great soil group is given.

A detailed description of a profile that is representa.
tive of the series is not included in this section because a
representative profile for each series is given in an earlier
part of the report. Tuble 9, in the section “Laboratory
Analyszes of Soils,” eives data on particle-size distribu-
tion. by horizons. for profiles ot a number of soil rypes
Table 10 gives partial chemical analyses of samples faken

TABLE 8.—S0il seriex clussified by great soil group, parent material. relief, and drainage

Zoxat Sors

!
Great soil group and ! P i |
at soil g arent mat aphy v i
S i ) erial Topography # Natural drainage
Reddish Brown soils: i | o
.Abaio ¢ Weath jori i i
OO e et athered  diorite, andesite, dacite, and | Old, diss < 3
. ' . .l S H y . dizzected stres TEACeS i ! aine
Monticell - ?-]urf:x(-c colian material. ' PO TOTEACES oo oo | Well drained.
Monticello. .. _._______; Eolian materinl i :[
Apontiectt T A e R Lt i Broad. gently rolling uplands_ .o . - Well druined
A aleoo oo suthered  Dakota sundstone and som ; ' idges, and plains. . ( rainedl.
; | akota sunds H some | Gentle to steep slopes =, ains_ | We al
- | i pered | Dak LU ¢ to steep slopes, ridges, and plains_ s Well drained.
NO N D i aAter: - 2 5 .
Scorru[; e Lol : (r;;):l.llll material over sandstone bedroek___ .. Gently rolling uplands_ . ___ | Well drained
............... - Ole afluvium from fine-grained igneons rocks « Gentdy to moderately sloping, old :\lll;\-'i-:l-l-f Well drained,
Sierozems: ‘ ; fans and terraces, '
Blanding . . " Eolis ateri: |
- S Folian marerind _ __ _ ... “Rolling uplanes . oo __ ... _._...._.: Well drained.
INTRAZONAL SorLs
;
Calcisols: ! l 1
Hovenweep { Foli i ; |
P oo molinn deposits over decomposing sh: i Gently slopi i (W i
e oo ! Wottheren T ey fheeon posing shale____; Gently sloping to rolling uplands_____.__ t Well drained.

---) Moderate to steep stopes and ridges__.__ Well drained.

" Alluvial soils;

Ackmen.._.__.___ o Mixed medinm-textured alluvium

waoo Alluvial fans and  narrow valleys of | Well drained.

{ streqms,

Paeko. oo . L..___. i }[::JIc{‘li'{ll-tCX(llr(‘(l alluvium from igneous All.u\'iul fans and narrow  valleys of Imperfeetly
Shavo oo ! Fine-textured, dark alluvium from sh:\le“‘% .\:;xr-((nl\m\\nll«w of streams______ _____ ! In:::tlrl;:(c(t{l\

. s i o B
Veoloo oo ... . \[t:{}:lr‘\l::;ll\ fine testured to fine textured | Narrow valleys of stresms___ o ____ I \I:)lrh“r“n‘t:ll\ well
Vega oo . Moderately fine textured alluvium.._. . Narrow valleys of streams___o_____ ...} \[c()l(rh”r“\‘t:ll\ well

Lithosolx: : | draned.
liugui«l:l‘,:,:“m‘ .............. Weathered shaleo oo Lo L. . _____. ; Gently to steeply sloping ridges and hills-! Well drained.
Lockerby o ... : \\3(\((3:;[:1‘:} \\{I(;:;:(g:\;-lnle with a thin mantle © Smooth to gently rolling uplands________ M‘(;‘l".m“il-" will
rained.

LERR:

rom the same profiles and from the profiles of several
ydditional soil types.

Reddish Brown soils

Reddish Brown soils belong to the zonal order. These
oils have a brown surface horizon that grades 1o lighter
wlored materials. They also have an accumulation ot
aleium carbonate at a depth of 1 to 5 feet. These soils
pave formed under short grasses, bunch grasses, and
Jirubs in a temperate to cool, subhumid climate.

“The soils in five of the soil series in_the San Juan
srea—the Abajo, Monticello, Montvale, Northdale, and
Scorup—are classified as Reddish Brown soils. The soils
of these five series comprise a wajor part of the acrenge
in the survey area.

Although these five series are all members of one great
soil group, the soils differ appreciably in degree of hori-
zonation, ov profile development. The \bajo soils have
much more distinet horizons than the soils of the other
four series. This distinction is mainly in the nature of
the B horizon, which is high in clay in the \\bajo profile
but not in the other soils.” Furthermore, the character-
istics of the B horizon of the \bajo soils indicare that
a substantial amount of clay has accumulated during the
process of horizon differentiation.

Clearly evident accumulations of clay do not mark the
B horizons of the Monticello, Monivale, Northdale, and
Scorup soils.  The Montvale soils are decidedly stony and
are shallow to very shallow. They. therefore, may be
considered as Reddish Brown soils that are marginal to
the Lithosols in a number of chiaracteristics.  Scorup soils
have a cemented layer of lime in the lower part of the
profile rather than a soft horizon of carbonate accu-
mulation.

The -\ horizons in the soils of all five series in the

teristics, and the A\ horizons contain from 1.6 to 2.3 per-
cent of organic matter. LExcept in the Abajo soils, car-
bonates have been concentrated in the profiles of all of
these soils at a depth near 18 inches, and rraces remain
in the upper part of the profile. as indicated in table 10.
In the Abajo soils. there 1s a slight accumulation of car-
bonates beginning at & depth of 20 inches. but this accu-
mulation is far less evident than in other Reddish Brown
soils of the Area. _
The Abajo soils are of special interest. They have
<ome characteristics similar to those of Chestnut soils.
and others like those of Planosols. The solum is thicker.
on the whole. than normal for Reddish Brown soils, being
comparable to the profiles of the Chestnut soils. The
marked aceumulation of clay in the B horizon is a feature
shared with many Planosols, though the Abajo soils lack
an abrupt boundary between the A and B horizons.
The data for particle-size distribution, given in table 9,
indicate that geologieal materials are discontinnous within
the Abajo profile.” The A, horizon in the Abajo profile
seems fo include an important compounent of eolian ma-
terials that ave absent from the B and C horizons. Thus.
the profile as a whole is formed partly in loess, or eolian
cediments. and partly in the underlying eobbly alluvium.
Tn the Abajo profile the contrast between rhe original

Joess and alluvium seems to have been accentuated by

Lorizon dilferentiation,

Reddish Brown great soil group are similar in charac- -
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Sierozems

Sierozetus belong to the zonal order. These sotls have a
relatively light colored surface horvizou. The lower part
of the surface horizon grades to still lighter colored ma-
terials that are marked by an-accumulation of caleium
carbonare.  For the most part, the surface horizon is gray-
ish brown to light brownish gray.  The Sierozems formed
under mixed shrubs and grasses in a temperate to cool,
arid climate.

In this survey area the only soil series in the Sierozem
aveat soil group is the Blanding. The soils of the Bland-
Ing series are in the extreme sourhwestern, and driest,
part of the Area. They formed in the same kind ot eolian
sediments as the Monticello soils, but the Blanding soils
have a darker A, horizon than is normal for Sierozems,
which indicates that they ave marginal ro the Reddish
Brown great soil group mn many ways. The .\, horizon
is lower in organic matter (less than 1 percent) than is
that of the Reddish Brown soils. TFurthermore, the
depth of leaching of carbonates is 16 inches or less in
the Blanding soils. In this respect the Blanding =oils
also closely resemble the Monticello soils. This is to be
expected, since the comparable Reddish Brown soils and
Sierozems in this Area formed from the same kind of
parent materials and occur under a climate that differs
but little.

Calcisols

Caleisols belong to the intrazonal order. They have a
surtace hovizon of various colors and thicknesses. They
lack textural B horizons and overlie a horizon of calcium
carhonate accumulation. These soils have formed from
highly calcareous parent marterials under a climate rang-
ine from subhumid to arid. Recognition of a separate
areat soil group for these soils was proposed recently by
Harper. (See footnote 7. p. 39.) For that reason. few
descriptions and analytical data for these soils have as
vet been published.

Two series in the survey arvea have beeir classified as
Calcisols. These are the Fovenweep and Mellenthin.
The soils of the Hovenweep series are associated with
the Reddish Brown soils, and those of the Mellenthin
series. with Sierozems.

The Hovenweep soils formed, in part, from eolian
sediments and, in part, from weathered residuum from
Mancos shale.  Because the shale is highly caleareous and
slowly permeable, the downward leaching of carbenates
has not progressed far enough to allow thie removal of
the carbonates from the A horizon. At the same time.
a prominent C., horizon has formed in the lower part
of the profile. The Hovenweep soils have an \ horizon
that is dack reddish brown. They lack a B horizon and
have a gradational AC horizon between the .\, and Ce,
horizons.

s already indicated, the Mellenthin soils are associated
with the Sierozems, which ave in the drier part of the
survey avea. These soils have an A, horizon that 1s com-
parable in color, though appreciably thinner, than that
of the ITovenweep soils. The soils of both series seen
to have a compotent of loess in the upper part of the
profile. In contrast to the Ilovenweep soils, however, the
Mellenthin soils are commonly stony and are shallow over
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calcareous sandstone. The Mellenthin soils have promi-

nent accumulati aleiun L shale varies : i : ; f 3 ]
wlations of caleium carbonate in their profiles aries locally in hardness and in resist TanLe 9.—Mechanical analyses of representative sodls
b)

immediately above the b weathering, Tl ; an
Y edrock g 1e Menefee soils may occur i ce
: ock wey s - a) Ur In areas wi. . “he inations were ade
Alluvial soils ;)llle;(le(:tk wenthers less readily than it does in Ssn‘)se\:)‘[l](‘m [Where no figures are given, determinations were not m wde]
. . g ler
Alluvial soils belone t The Menefee soi . s g o hate articles 1
. o the ¢ : der Menefee soils are calear . Size class and dinmeter of particles
flormeled from ;_reologic:axllv recex?f ()-:]l'llllngff,l,f"de},‘eY, have h:uie a thin, indistinct, f{f],l(l)cl.‘;;g::'ls,t tl.l:i?l‘é‘:'h\(zgt]' They : -
dent horizons. t o e ‘ L ack evi-  and a clearly evi - . : & 1 AC horizars i . . b . . .
some m_mm.“sr though the surface layer may have gained the D (l,le f.l’l.‘ evident D: horizon. The average (o 2o, Soil type and horizon Depth Very Coarse | Medium } Fine | Very fine - --
0 ganic matter. Five series in the San Juan Are: - horizon of fractured shale is 14 inches. pth 1, course sand | sand | sand §  sand St Clay
1e Ackmen, Pack, Shay, Ceolo, and Veg: an Area— The Menefee soils lack the disti s sand (1.o- | (0.5- \ (0.25- (0.10- (0.05- | (less than
as members of the Alluvial oreat soil e.-:‘l—nl‘e’;llussmed of carbonate accumulation t? lStl_nct to prominent hoyig,, 2.0~ | 0.3mm) 0.25 mm.) 0.10 mm.) 0.05 mm.) 0.002 mm.);0.002 mm.)
of these five series ar R group. 1e soils  weep and ) utation that is present in the oy 1.0 mm.) l l
| B are on narrow flood plai . p and Mellenthin soils. This hori Oven. , '
vallevs of streams, o ) od plains, in the aee lation i 01ls. us horizon of ecarl
ey streams, on upland alluvial fans, or on : acenmulation is the basis for classitvi arbongy,
Iations on side slopes, lfln_,_, or on accunu- aid Mellenthin soils as G Ol CL\SSIt}l]]g the I‘IO\'en“-o‘ Abajo loam: Inches Percent Percent Percent Percent Percent ! Dercent Percent
The woils in thi ' iin soils as Calcisols. v A 0-2 0.5 0.3 13 5.5 144 33 15
chiofly by the t{“s great soil group are distinguished Regosols eI 2-10 "9 6 21 6 0 23 |27 21
Qeainiee.” Tl dominant texture of the profile and | Boroo e 10-20 . 04 1 \ 1.7 56 | 1256 35 ! 45
ainage. " The Ackmen soils are medium textur by Regosols belong to the azonal order. _ B 20-40 L5 18 6. b 9.0 131 0 33 | 35
I‘"e“.d““"ed, whereas the Pack soils are ‘:1’;; l-e““t"ed and  evident, wenetically related horizo orc e'll}l T heset soils Tack O - 30-50 1 28 32 | 93| 116 61 ¢ 28 29
ut imperfectly drainec x S01ls ¢ dium textured deep. unconsolidat ¢ ] ~ons. 1ey are formine | . i . i
\ A i (L. av angd T . . Sold: . : v . an . ! :
h“e texture(l, l)llt— [’_he S}“l‘-'l;]:)?] ‘b_h‘,l}"lnd [:COIO SOI]? are I'OCll\'S, 'rhe :“slétlnlcr&(})lleli{?hth}s or m):ltel‘m]s tl'Olh ;\"()f[‘ ACk“:\(::l__Sil_t_l_o_a_“_l: _____________________ 0-3 ! . 925 .35 3 10 5 8 20. 6 56 13
and the Ucolo soils are mad > '”]e_""l)“'re"t!." drained, sols rests on the thick 1 Grwn between Regosols and Lith- A e | 3-7 l '3 ) ‘ 5.5 14 15. 5 38 15
Vegn soils ave moderatele fin tasto s well drained. The tion of tl hickness of the regolith or on a combiny o 7-32 | 1 3 3.0 15 20. 0 19 23
well drained ately fine textured and are moderately  Roots ¢ m‘le S“’t'““ess and the thickness of the ‘.(,.‘.0“"“ Ceraanoenmroneer oo 32-71 1 .5 .8 | 5.6 5.7 44 . ﬁ | 33
: i v S renetrate to considerable de s = 1. o eeemmmmmmmm e mm e B T B B I S PRSP EEE S S H 2
ce <01ls . . .Q ¢ th rozole : : i
Allof thes_g soils are forming in deposits that ar In the' San Juan Area, only tl pth in the Regosols, ing very - . l| i
feer thick. The distinctions wumn 1 I 5 that are many  sertes are classifed as R y 1 ]eI soils in the Lockerhy Bhn?\mg very fine sandy loam: 01 | 3 8 4 53.3 22 l 16
ditferences in domi among them are based on ] N S as Regosols.  Like the Menefee soils ik i il Ry -3 38 . 22
: = nmant texture. Thes st thev have formed in materials we: . soils, Ba e eeem s 316 ez .5 7. 4 49.1 22 21
texture have heen made because it i}ll)e']? _(h'\'“"C“C“: in  shale. Thev have a f_‘gntlre\“"h weathered from Manecos G s 16-50 | 705 705 3 7.0 0.4 23 ll 20
the mineralogical composition of s believed they reflect  the Menefee soils. fr aint A, and AC horizon, but, uniike B - b 50-58 S 05 .03 1 75 | 520 i 18 22
to govern mé‘momne,}t ;'f '\““ of the sediments and tend dep(ix 'l‘hz S}” *‘i fi i‘t‘tm‘ed parent shale is at a moderate e 58-68 | A .2 L1 6.1 | 5L5 1| 22
=0 W . P . . Lockerbyv soils lack ‘ I ] ' !
the: mineraloaieal commbosit rter througeh the soil.  Both  of carbonate : L‘\el v soils lack the prominent horizan Hovenweep loam: ! ' | ‘
rate at which water mlm.:; 1;)111 of {hel sediments and the  goils. ate accumulation common to the Hovenweep O 0-2 | 1 2 7! 2.5 | 332 16 17
. oot o s through the soil have an im- N . : A - 2.5 | 4 .3 1.2 | 30 | 211 16 22
I;{’l.tﬂnt._eﬁ'e(t on the direction and rate of lm,-,““ The data in table 10, showine the lev . A 5-10 ! .8 .3 L1 3.3 ! 22,5 47 \ 25
diferentiation. ate of horizon  bonate by hovizons, indicate that e e\-f:ls (]’f caleium car- T 10-15 | 5 3 21 | 60 \ 20,0 Al l 30
. e ¢ at some leachi aw tale =99 R DR R PN
Lithosols E"r‘“" i the Lﬂlckerhy soils. The 1@101&:,,“]’:;?%I'];'("r"“]“‘" Ceatomoimmonememm T LA A S5l St W S S I S I 35
. xtensive enoueh, however <o £ has net been ulesmmcmmmmosommsTos o TTTIITNT =Tes : | !
T.ithosols | . - gh, however, to give rise to a distinet layer o it olav loam: ; ; I j
"elletiC'l“\? "*:Ol\gmﬂ‘\e azonal order. Thev lack evident of .L‘“l".)““m_ accumulation. At the same time. rlll(cnl‘ff‘ ‘1I LOCk‘irb'\ sites clay loam: i 0-4 ! 2 4 1 i 1.7 16. 3 43. 4 37.6
= ally related horizons. The soils are very + of structure in the AC horis > » the trade fameommmenemmmmmsommemmsem oo | -2 -4 . -
very shallow over bedrock, or 1 tl”l ‘I‘”e very stony or  soils are bewinni wrizon suggests that the Lockerby -éC ------------------------------ li ;—53 \ 1 1 . } | {-g i-’{-g | ig-g ‘ i?;i
Recvosols : K, or both. n contrast toh(h SO aginning to take on some char: KPP Hemmmmmmmemammmmmmmmmom === 1‘— B lowccmcmcan]ammmmm e . . . 2.6, 5. 4
cobblv I,fl‘,({h]?l{‘étlhos"lls ml this Arex are either shaly op eddish-Brown soils. haracteristics of I I\ 26-38 | 2 3 5 2 1.5 35 | 16.5
A ave hard rock at a shallow or very . i : S - : l ‘ i
¢ ] Lo or very slu - . . Monticello very fine sandy loauu t
tllil,).t:.'.o“ﬂ‘e mantle of unconsolidated materials is :lhlilllloi‘l‘l Laboratory Analyses of Soils Ao e ! 0-3 l; 1 .2 L0 | 6. 1 2.3 . g? ‘ 21
e SO, o AT L3-8 | 1 2 9 | 5.9 i 7
In the Sun J The results of mechanic: . \ " -22 ! 1 5 47 38. 6 34 22
San WJuan Avres . il ) anical analvses . . . A ' 8-22 .1 . .5 8.
series are classified ,\m"- only the soils of the Menefee leSentative soils of the San Ju: \-_'eq of samples of rep- Bow e ¢ 922-32 .2 .2 6| 3.5 33.5 | 38 24
- assifiedd as Lithosols.  Like the soils i The res he San Juan Area are given in table 9. B i 3915 | "5 "3 K 15 EY 37 23
Lockerby series, the Menefee soils formed Souls .the te lebults_(’f chemical analvses of the same soils and of Cn_ ___________ T T ! 15-56 | 1 1 L1 \ 5 3 37 6 35 20
Xfezl{!lt?l'e(l from Mancos shale ])llt.l‘he l'e*rt:]itlllll :)ll\.d’fel'm}s Sel\'(—.‘l'zll additional soils are aiven in (-\me 10" 'l?h‘e ,tm: Montvale very rocky very fine sandy | : :
disintegrat ek tateriale e ohall . wntle  ples were analyzed : R . » <ani- loam _ ] i
in which tl ed rock materials, is shallower than that Loil Cone na yzed and determinations were made ar the e 0-3 15 15 0 24.6 %.1 30 15
v the Lockerby soils developed. The Mancos S0t Loiservation Service-Utah State University Cocp- By 3-7 1! 1 12 25.5 | 251 28 17
Mancos  erative Soils Laboratory, Logan, Utal sty b Byl 7-13 2 .2 13 24.8 22 5 23 | 20
» O, AL Ba 13-18 1 A L5 24 4 19.9 26 25
Northdale loaw: 5 )
Ao e ; 0-3'5 a A 1. 6 7.0 37.1 39 15
T : 3-8 ! 1 .1 1.3 6.3 37.2 : 37 18
B 5-19 15 15 2.0 6.5 33.2 | 33 25
SR 19-28 '8 5 2.6 87 27.4 | 33 27
R i ! 28-31 2.0 2.1 59 10. 4 20. 6 : 30 29
Scorup very fine sandy loam: 1 b o 0 . s ’ 97 1 27
Afocan- e o 0-4 9 2.2 1. . . } 27.
AT 9 | L3 L7 13 7.3 314 292 15 8
T ; 9-15 | 1.3 2.3 1.6 7.6 41.7 27. 0 18. 5
e : 15-22 ¢ 1.9 2.4 L6 7.6 40.9 ! 28, 4 17. 2
B e . 22-31 ! 15 26 | 1.9 | 83 0.1 26. 4 | 19. 2
oo footnote nt end of table,
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é . uniend /(71/(]!/.93,9 of repr esentative 30!18—C0ntmued :
f [Where no tigures are given, determinations were not made] ' TasLe 10.—Chemical analyses of representative soils
. : P . Size class and diameter of particles ! Reaction I Organic matter Esti- Elec- Bx-
! : particles ' i . cod triol i
H . H ! mate rica change-
Soil type and horizon . Depth ;  Very © Coarse  Medium  Fine | v i ‘ - Soil type and horizon | Depth | Satu | Total ! e | dutiv- | cauiv |oxchangel sodhy
| iocomrse 1 aand - s Tl Very fine | il type and horizon ept Satu- . otal i R of salt uctiv- | equiv- |exchange; sodium
i ! boand 1o - sand sand sand l Siit Clax | rated | 1:3 | orgunic { Organic | Nitrogen C/N by ity alent {capacity | percent-
; i ’ ! '(;) e 0.5 ,-l‘l;l ) : 0 q(_”.:)— ) C0.25- 1 (0.10= | (0.05-" | (less ':.I‘“ paste ratio | matter i carbon ratio | bureau [(Ec:<10?) age
: ; 2. . D025 mm) 1000 mmy) | 0.05 mim.) '0.002 0,002 oo cup
: 1.0 mm.) . : -0 nm.) 0.002 mn
: i ) ) . . i i l,)
l i : | ’ ’ ! i
| : ' i H
Ucolo silty cl : i ’ Mimho. Meq.
: g clay loam: Inches ’ Percent Percent ! Pescent f . 1 inho. per \ r,/;,” per
b \ dm e m e e e e e e e 0-2 ... .. . | n ! Pm‘tnl_ . Percent Percent Percent Abajo loam: Luchex pH pH Deresnt Percent Percent 23° C. Percent of x0il
[ Avrecoeeen 11100 2-10 | - 05 | 16 10,56 21. 26 54 5 Ao oo 0-2 0 W 1.96{ 1.1+4| 0.095 120| 003| 063] 02 12, 6 2
I 8; _______________________________ 1020 {777 Ti30 1 $73 1. 63 12. 56 57 28 Al 2-10 A i 158 .92 . 087 10. 6 .04 . 50 .1 16. 7 1
e —— 20-30 "oy 029 | 45 ] 2.12 10. 2 46 1 Batoe oo 10-20 | r2 U PR bo103 . 60 . 051 11. 8 .04 . 36 .3 27. 1 2
T aa—— 30-12 f " 08 gl 860 208 3. 83 43 1 Boroooool 20-40 | 7T .55 32| .033 9.7 . 06 J33| 26 36. 8 1
; C:' --------------------------- 42-53 | 17 17 : 32 : Y '153 %g 25 30 14 Crom e 40-50 .2 ... : .38 .22 . 029 7.6 .05 . 36 .6 30. 4 1
G e 33-72 | : : . i 3 . 2 ] i
St Vega cloy loam 33-7 ' .09 .09 .33 1. 89 86 ﬂ 13 Ackn}\cn silt loam: | . I
3 : . ! ; : R A e 0-3 7.6 1 .2 3. 96 2.30 . 173 13. 3 03 .73 1 23. 7 0
T , 0t | e " 1q ! Apoo 3.7 ¢ 7.5 80% 299, LT .1231 141 02 . 68 2 23.9 | 1
O — : 15 o S 73 8.7 17. 92 35 30 Cioo il 7-32 771 82: LS8! 109 .089 12,2 04 - 93 2 . 937 1
S T 3o | 8, 57 | 8.1 17. 2 39 20 NN 32-71 . 7.4, T8 L4 84| .064] 131 09 | 1.43 1| 251} 1
C::I _______________________________ I 30-40 . |08 i . 1 1 I (1) ; 34. ;2; g(l) ‘:,) 47 25 Cle e cciaeeaae 714+ 7.8 S. 1. 2. 08 I 1. 21 . 071 17.0 07 . 98 1o 27.5 1
R Rt DT P 40-32 | ____ ' ’ ! : ! - 20. 535 48 27 . ' - :
: R R R T LT S 48 33 Blanding very fine :
J : ! o sandy loam:
1 The percentages of the various fracti i - Ay ’ ! 3 3 3 :
tions total approximatels i Al et 0-4 st 89 52 045 116 03 .51 3 11. 4 2
pproximately 100 percent. BallIlIIUI 4161 DT - Ll 3| 001 95 01 .4l 30 142 5
Add.t. l F t g" ............ 16—30 LT U . 33 22 028 7.9 02 .40 3.6 11.0: 2
itiona . N N 50-38 8.2 llln .2 16 030 5.3 03 521 L3 14.3 | 3
. acts About the Area Transportation Facilities Crnbocommmmceme e 58-63 8.3 iaeo--. 14 08 015 53 07 LO7 | 1L3 13.8 | 6
11s section gives facts about the ear o ‘enw am: . f !
£ acts ¢ arly settlement and The principal hi - i g ST Hovenweep loam: '
development of the San Juan Area. It also describes Hi"h“_}l . {C‘Pilﬁ highway in the San Juan Area is U.8. Alfceiaes 0-2 SN ©200)  L16 0L 1LS 05 .65 1 3.8 18. 2 2
transportation faciliries in the v 1 eiv Shway No. 0. This ]th“‘av enters the Area fro Apceei i 2-5 [, 2. 65 1. 54 129 1.9 04 . 62 5.9 21.0 1
. .aovicnlture and ivrieati -\rea and gives facts about  the north, turns east at Monticello, and continues on i . Ao 5100  S.0:i..._.... 222! 129 1200 10.8 04 .67 | 16.8 21.7 1
i o= gation. Colorado. Thompson, Ttah, wl "ll n ‘)Cgm 1_1]1“@5 on lmru é(‘ _____________ 10-15 | Sl ..., 2. 05 119 092 12.9 03 .35 3.7 18. 0 2
H SR =0l ah, which 1s 95 miles north of eBloc e mmmmmmnn I 5 02 S B T R B BT T e [
Early Settlement and Development M‘_)““CEHO ?"q on U.S. Highway No. 160, is the nearest Ceazovmmcmmncnnn l 22-32 O ; 29 i . 035 13. 6 " 32 682 114 2
- The historv ) : 1'11111'0}1(1 S]l!pplng point. The part of the Area south of Dreacmemnnennnnns 32-38 i S .. L2 it - 0438 15. 4 - 03 28| 65.2 15.9 2
v o lt ‘history of early white settlement in San Juan Monticello is served by State Hichway 47, which is hard Lockerby silty clay l
; so(:rlll: 3 ml)?)a i '01f th? Iexplomtlon and utilization of Sutfacedsouth tothe Arizonaline, o o 0-4 8.0 .81 163 95 0951 10.0 06 60| 13.9 2.4 |
2,000 square miles of Jand. is I: . el > At A Aracs ’ B . - 03¢ - 99 - 099 - . - 2004
i ouslv b Ql Lo mfl This land had not previ- Recently, many access roads that lead to the uranium AC. oLl 137 83 92 .88 | 51 . 033 9.3 03 S60 1 17.8 21.0 | :
een used for erazina Ttiv: O1S 3 N ranim L | - : - i
: ; A grazing or cultivated crops. mines and oas 1 e C ; -6 ! o Q. : 682 ! 3t 335 | 20. 2 2 :
i The first pi . settlers lof , Ps. as and oil fields have been constructed. Most e Po13-26. 8.2 951 L6024 ; - U35 10. 3 - 09 14 20. 2 23.0 13
: - st pioneer settlers left soutliwestern Utah in the of these consist of eraded or bulldozed o - MO Cromomeeaceaaae i 26-38 | 8.1 8.7 .62 .36 034 10. 6 .79 12,8 24. 4 24.5 ¢ 23
i :s).ll)x::(l)l% Oif 1879 to comle]to ihls 1.\l'en. and thev arrived after are well COllStl‘ucte(ﬁlil \\'E'lfhel)l: 0(1 (;:e rlt‘llmls’ b“'{ some Drceeeeeao i38-52 8.4 8 4 % 38 .34 029 1L 7 L1 146 25.2 40. 7 | 14
! St insurmountable hardships. By the spring U | roads. 1€se roads give in very i i '
: LT . . \ s o of accesston \ e ) X = Mellenthin very i i ! '
: 1880, they had organized the town of Bluff Citl-v. hidh poeess.te alll_l.l.(‘ll;]Of the Area tlm@ formerly was served only rocky fine sundy | : : i .
; 1s now known as Blutf. These first settlers soon took ¥ tratls suitable for wagons or jeeps. loum: =~ i i ! K
el o~ ! SL S S N } : - 30 5 ; 5 35 5 -
up N“(hlng. By 13385, ranching had become the primary Al i 0-4 8.0 8.5 -89 : .32 - 035 } - 03 - 60 6.8 L
industry £ Primary - Agpicylture [ -11h 83¢ 89! L2 .70l .039] 118 .03 50| 244 1.5 ..
et . . . [ S 11-15 | S. 1 9.0 1.20 ¢ .70 . 066 10. 6 O) .30 35. 4 9.9 _._.....
hg.;lqleilisettlers f_rr:l\zed lrhen' livestock in the Abajo Moun- \ericult in the A Mencfee elay low ‘ i j i i 3
ams in summer, but they needed supplementary f : ey ure in the Area consists mainly of liv : Aenlee ClLY o _ ; 5 5 5 !
B . s ABRES § ary feed for . i . . 15ts maunly of livestock Ay 0-2 .8 ! S.4i 244 142 108 131 .05 .50 10, 26. 2
;I]‘;’, l“f'_“_‘“‘”“- To supply this need, thev began to grow }““"“‘g and d"u"fi“'{"“l.‘-?- Dry-farmed wheat and pinto XTI Po2-10 | T3 C8Ti 3031 LI6L 126 D140 05 S0 121 a7 0 11l
Ti a ]*1 'I‘“,d !-.'l‘élmondry land and on small. ivrigated areas eans are the principal crops.” Because of extreme fAuc &) o SUUIURIURII B {1 8 T | 8.8 : 2.39 1.39 . 099 14.0 .03 .30 | 30.0 20.8 ...
his led, ‘,'.\_ e Y . - L& s, ; . . I . o - H
mallv ko lll‘ 1. ‘u to the orranization of Monticello, orig- t"‘t")!‘” I precipitation, however, both from vear to vear Monticello very fine | ; ;
to;vn' X 18\\ 1]1..1ix the tou;.'hl cattle town of Hammond. The 1 within the year, crops often fail ) i sandy lonm: | ! ‘
arhisle was estublis ; IR0 LR T T . NN : . , Al e e eeeeaan ! -3 ! 6.8 ! P 2. 26 . . . 1 . .6
1904 The e !b‘ exlr t _)]l.\_hed i 1889, and Verdure, in The number of farms has decreased slightly during the t': ! g-g i p 3 i T ? 1 3.2 ! g? 8?? }? i 8 g(li { ij (43 {
for dryfarmi pe that rhey could use the land successfully ~ DPast few vears, but the total acreage in farms has in- B DUIUITTTH gesp 2 TS Lo SAL 044 9.3 (0 .26 1 27.2 | l
east of \‘[“"‘t'."f ]‘i““‘."”"‘.‘—’*‘d a few settlers to take up lamdl  creased. In 19530, there were 353 farms in San Juan Bomoooooo-..... 22-32¢ T3P 790 46 20 039 6.9 .03 .25 1 21.3 | 1
Toatok samttieello in the areas known as Lockerby and  Comnty and a total of 467.326 acres wi an Juan I R bo32-450 9 -S51 .21 16 026 5.7 .03 .34 .9 18. 1 2
colo.  Other settlers, in 1905, established the town of 1934, the number of farms I =D acres was f:l}:med. By SR & L R A T I 217 16 023 6. 1 .03 .33 L6 14. 2 2
Blandiner, ot l’ nber of farms had decreased to 272, but the AMontvale ver Ky - | i ;
= otal acre: M rrme Lo e o o it Montvule very rocky ! !
wreage i farms had increased to 496,483 acres. very fine _\.Jml}. . ; ) '
lown: ' ‘ j
A VIPURRDI 0-3 7.8 S.1 2,08 @ 1. 21 . 081 149 .02 .43 .1 16. 3 1
£ 3 Y 3-7 AP 8.0 . 1.7 104 L 077 13. 5 .02 .al .2 17.0 1
Boe e e : 13 7.6 S.2: 1. 38 . &0 . 065 12. 3 .02 . 64 .2 18. 3 1
Biearo-cmmcnmnn- CO13-18 S 0. 8. 7 2,27 1. 32 . 089 14. 8 L0301 .38 21.0 246 1
See footnote at end of table, '
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In 1950, 31 farms, ov 8.8 percent of the total number of
farms., were operated by temants. In contrast, 0»nl_\' 15
farms, or 5.5 percent of the total number ot tarms, were
operated by tenants i 1954, Both in 1950 and in 1954,
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1954, In 1954, the total value of all crops sold was ap-

Croximately 41 percent of rhe total value of all farm
roducts sold.  The following gives the crops harvested
San Juan County in 1949 and 1954, and the total

TasrLe 10.—Chemical analyses of representative soils—Continned

i Reuction } Organic matter Esti- Elée- Ex ::Ll‘l'?‘l"e of each crop : ¢ farms were operated by managers.
! ‘ mate ic: hiitig = ‘ T -- iagati
- i , : : , w‘r‘u":lt tr “l’l'l CaCOs | Cati ¢hang,. : : Acres  Acres  Irrigation
Soil type and horizon | De i : ] | | peres con- aly g Lation toahi, rom (1949)  (195%) . o of ; i i
Boll type anc xoruonz wth mlmd 1:5 Totu! PO i {\" ’ /N of}:ulc duetiv- equiv- |exchangce “odium U“ps:x 11 grains threshed or combined : Trrigation :lgl'lculture s of only mmor mportance
rite 15 | organic ; Organic ! Nitrogen:  C/2 v ity alent {capacity - peree Stuattl grains thres : ’ I e 1y stional land is suit: For 1rrigi-
: paste ratio ¢ matter | earbon | i ratio bureau :(ECXiOJ) PACILY - rl(: }"‘ Winrer wheatlo o rccecemee e mmm o= 32, {29 32' 22‘) the survey darei. ,—\(l(ll(l()ll'«ll ldll(! 19 h“lt:‘ble t().l !l.l.!%.‘
‘ ! i cnp de Spring wheat oo o E-E 1 :,‘“): tion, but the water supply 18 tco ]m_nte.d h.)r niore 1rrigi-
| , | BArley oooeooooememooomem e Ses o1 tion. Most of the warer used for u'l'lf-'ﬂtlf;n 15 ﬂb’“l’lt?“e‘l
; HI € SRS SRS S St E b o by  Vieant. e ofye i ‘M eams that flow from
; ‘ . Mumho, per Meq. per Other Zrains o ccmcecmmeccmem :”§ g:(l l)}« (ll\E‘l.I'll\g 1t tmm‘ Hlt\e[l n\lt('-e.“t Stl’i‘]lneh()n]v storayve re-
Northdale loam: l Tuches pH oH Prreent Percent Percent } ;Ii';"(i" Percent /Z’W!’;- Corn for all pRrpoSesS o onceamemeoam=o= T4 =0 the A,"“]() and .Lzl Sal Mountams, . ,] g 1 ‘= .
Ao | 7y 86! "9 el sl e o031 05 o 2 Dry tield and seed beans harvested for 1o 348 8023 Servoirsare few small ponds. These are used to store
By.o. oo ¢ 3-8 7.6 3 Lot 112 0T 1001 03 39 T2 15 5 } DeNS oo oo oo oo ommmm oo e oo 1958 3,078 water at night for use during the day.
Banooo o llC | 8-19 7 82 103 60 L0701 R6 04 32 1 23 0 \ Altaifa grown for iV ------coomo-mmn las 62 Many so-called irrigated fields get only one, or at most
g,l ég—gs g. 2 9.1 .83 A8 L0491 10,0 .03 321 2900 7.2 | Alfalfa grown for seed.-oooooemoooomoonos two, irrigations per season. The intermittent streans
LI -31 .3 9.1! .96 A6 L0351 10, ' 5 4 A ST -1 : ar
Pack °’l | j ; ? 055 i 10.4 @ -3 5 0.0 144 ! Farm tenure that pr()\:(_le water for irrigation early in the season J.lle
ack silt loam: . : i ; . - - - v by mi 4 % ° avalt-
. 4\.l,<_.0.l_".]_____-_£ 0-4 6 841 6121 3360 .214! 166 .02 .76 200 28.6 | Most of the farms in the \rea are operated by owners  usually dry by .‘““I"T“‘bh ]‘}.,S “_leSlEIE’.l:.‘hl.tf:‘ :T\:?rtr()‘\‘\'illl\"
oo o 425 75 7.9, 2561 L4910 L0911 18 4 03 Tt 130 24 14 1 or part owners. In 1950, 316 furms were operated _b.v own-  able for irrigating most helds except et = °
Sceorup very fine : ‘ i ers O part owners, is compared to 251 farms m 1954, seasoll.
sandy loam: ; ’
FO 0-4 8.5 9.2 203 LIS .098: 12,0 .03 .70 l .30 12,7 9
Al e ceaae 4—9_ 81 8.7 1. 635 ! . 96 070 10. 7 03 L l .10 5.2 {o ...
)5 . 15 7.9 8.3 1. 32 r L0650 1.8 RV 2 3 ' .10 16.6 {-_._____
= S, 15-22 E_i 0 8.6 1. 19 . 69 . U66 10, 4 03 L. i 2.80 | - T PO
Nehme o mmmmmem e 22-31 7.9 8.9 1. 34 .18 070 1h1 .16 4. 10 10. 60 16. 0 N
e 31--_H 8.2} 8.9 1. 43 .83 - 064 12. 9 .35 ' 12,00 ¢ 49,20 12. 4 ]
Conmo o110 14-36 88: 941 .89 4T L0532 9.0 07 d 4800 112 10
Shay clay loam: T 1 : i ]
APiiecciaiaan C0-3 w6 85 : 3. 68 2147 .188° 114 .09 130 3. 20 25, 7 leaoean
AC. ... 312 1.8 i 86 272 L33! 125 ) 12. 6 . 03 .80 7 3.50 242 ..
D P .12_30 I 9 8.7+ 351 2. 04 . 182 11.2 .10 1,70 7. 10 278 ...
Ciguoeeeceeeea o 30-40 .6 81 I 1. 95 1. 15 . 101 114 .21 4,00 ¢ .30 ! 3.3 ...
Ueolo silty clay loam: * ' ! ‘ , : 1
Mmoo mcmammmmu e 0-2 82 ... 1. 81 1. 05 093 - 1.3 L0400 .61 . 15.80: 15.6 | 1
1 T 2-10 8.2 [ 1. 67 07 . 080 10. 8 L04 .43 15,50 16.6 .03 -
N 10-20 So4 . L0980 L5T .58 7 4. 8 0% 3300 19.20 ¢ 18. 7 | B4
T 20-30 S 4 RSP : Lol .39 . 048 12.3 .40 6.70 . 19.90 | 18. 7§ v
Coe el 30—-_&‘2 83 S : .7l L4l 04 10. 0 L 49 18.70 ; 17.00 ! 18.2 ! 22
Coneeeea -_i2—23 83 ... ' .45 . 039 1.5 1. 28 L 40 10 10 2.3 . 16
Caoiiiee ©53-72 8.4l . .38 34 L0371 w2 .80 1 1220 4080 171 15
Vega clay loam: ' ! ' l . i i
e 0-4_ T, 86 327 L9 L1310 15 06 LT 7200 240 1
fecemcmmemem e :l—l.) .6 831 286, 1. 66 L1218 13. 7 .22 6. 00 ¢ .8 ! 26.6 | 3
U 15-30 5. 81 286 L6611 .1390 119 C160 1L 70 L8O 267 v
Coolooioioiis 3040 LT 85 224 L3007 2.1 L2900 6T0 2601 203 12 - -
[, - 40-52 9 85 1. 44 . 84 . 081 10. 4 .29 5. 30 8701 274 12
t i ! | ;
! Le=z than 0.02 percent.
In the following pages, facts abont crops grown in the When World War 1 began, a much larger acreage was

Area and other facts about the agriculture are discussed.  planted to wheat, and « large acreage was planted to pinto
The statistics used are from reports published by the U.S. heaus, which had just been introduced in the Avea. Dur-
{i‘ge‘(‘)‘g gftﬂ‘: :lcr‘\e:lllssl';?ée )Oi‘l]lleé_lt‘{{—"}l"ﬁf;l 5}1‘(’)::1’:::‘-' gll:e:’t)‘ilt):i ing this period, good prices were obtained for these crops,

¢ sheeq San Juan ) stated — and there was a strong demand for them. In addition,

years, are given i section “Range Manag 7 i : : ;
years, are given in the section “Range Management.”™ o) vy equipment for land clearing became available, which
Crops resulted in the cutting of brush and trees (pinyon pine

and juniper) from a large acreage that had not Deen

During World War I. dryfarming developed rapidly .
- : o cleared previously.

east of Monticello. Approximately 100,000 acres of land . . . .
that had previously been unoccupied was farmed. In Favorable moisture during the 1940's speeded the clear-

1919, the total yield of crops harvested in the Area was ing of land for wheat and beans.  Then, during the 1950
the largest and most valuable of any yield on record prior there were extreme fuctuations in climate. This tended
to World War IL, but total yields “decreased markedly to stabilize the amouut of acreage used for dryfarming ov
afrer that time. This decline was most pronounced duv-  to cause it to decrease slightly.  In 1950, crops were har-
g the 1930°%. vested from 55,736 acres, as compared to 43,846 acres in
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Map
symbol

AbD
AbGC
AcGC

AIC
AtD2

AID3
AsBW

AsC
AsC2

AsC3
AyG
BnD
HIC
LHC
LHD
LMD
LyC2
MeG

M{G
MIGC

MIGF
MHD
MHDL
MnD
MnOL
MvG
NIC
NICL
NID
NID3
NIDL
PsBW

PsC
PsCC

SdD
SdE
ShB
Sh83

SnC
SnGC

SOIL SURVEY SERIES 1945, NO. 3

GUIDE TO MAPPING UNITS, CAPABILITY UNITS, AND RANGE SITES!

Mapping unit
Abajo loam, 0 to 10 percent slopes. .. _.._._.

Abuajo cobbly elay loam, 10 to 25 percent
slopes,

Ackmen loam, 0 to 6 percent slopes_ ... ...

Ackmen loam, 0 to 10 percent slopes, moder-
ately eroded.

Ackmen loam, 0 to 10 percent slopes, severely
eroded.

Ackmen silt loam, moderately deep water
table, 0 to 3 percent slopes.

Ackmen silt loam, 0 to 6 percent slopes. ____.

Ackmen silt loam, 0 to 6 percent slopes,
moderately eroded.

Ackmen silt loam, 0 to 6 percent slopes,
severely eroded.

Ackmen silty clay loam, moderately deep
over gravel, 2 to 25 percent slopes.

B(ulnding very fine sandy loam, 2 to 10 percent
slopes,

Hovenweep loam, 2 to 6 percent slopes_ ... ..

Lockerby iind Hovenweep soilz, 2 to 6 percent

slopes.

Lockerby and IHovenweep soils, 6 to 10 percent
slopes,

Lockerby and Menefee soils, 2 to 10 percent
slopes.

Lockerby silty clay loam, 2 to 6 percent slopes,
moderately eroded.

Mellenthin very rocky fine xandy loam, 4 to
23 percent slopes.

Menefee clav loam, 2 to 235 percent slopes_ ...

Menefee cobbly clay loam, 4 to 40 percent
slopes.

Menefee shaly clay loam, 2 to 23 percent
slopes.

Monticello-IIovenweep complex, 2 to 10 per-
cent slopes.

Monticello-Hovenweep complex, low rainfall,
2 to 10 percent slopes.

Monticello very fine sundy loam. 0 to 10 percent

slopes.
Monticello very fine sundy loam, low rainfull,
2 to 10 percent slopes. :

Montvale very rocky very fine sandy loam,
2 to 25 percent slopes.
Northdale loam, 0 to 6 percent slopes_.._____

Northdale loam, low rainfall, 0 to 6 percent
slopes.
Northdale loam, 6 to 10 percent =lopes______.

Northdale loam, 2 to 10 percent slopes, severely
eroded,

Northdale loum, low rainfall, 6 to 10 percent
slopes.

Pack silt lorm, moderately deep water table,
0 to 3 percent slopes.

Pack silt loam, 2 to 6 percent slopes__ ... ____

Pack cobbly silt loam and silt loam, 2 to 6
percent slopes.

Sandstone rockiand, stoping_ ..o _____.

sandstone rockland, steep_. . oo .- _.

Shay elay loam, 0 to 3 percent slopes, severely
eroded.

Scorup very fine sandy loam, 2 to 6 percent
slopes,

Scorup cobbly very fine sundy loam, 2 to 23
pereent slopes.

See footnotes at end of guide.
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IIle~t
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ITIe-1
IVe-1
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Range sile
Upland Loam and Upland Loam (Pinvon-
Juniper). .
TUplund Loam and Upland Loam (Pinyvou-
Juniper). .
TUpland Loam and Upland Loam (Pinyon-
Juniper).
Upland Toam___ .. ..o . ... _.
Upland Loam________ .. .. _____._____.

Upland Lowm_ ..o .. ... _.__.
Semiwet Meadow . ... . __._.._.

Upland Loam. .o .. ...
Upland Loam ..o .. .. ...

Tpland Loam. .. __.____.__.
Upland Loam____ .. ___ . .. ___..._.
Semidesert Loam__ . _______________.__.

Upland Loam and Upland Loam (Pinyvon-
Juniper).

Upland Clay and Upland Clay (Pinyon-
Juniper).

Upland Clay and Upland Cluy (Pinyon-
Juniper).

Upland Clay und Upland Clay (Pinyon-
Juniper).

Upland Clay and Upland Clay (Pinyon-
Juniper).

Semidesert Stony Ilills (Piryon-Juniper)..._.

Upland Shale (Pinyvon-Juniper) ... _._..__.
TUpland Shale (Pinvon-Juniper) ... __..__....

Upland Shale (Pinyon-Juniper) .. _..._._..._

Upland Loamn and Upland Loam (Pinyon-
Juniper).

Upland Loam and Upland Loam (Pinyon-
Juniper).

Upland Loam and Uplund Loam (Pinyon-
Juniper).

Upland Loam and Upland Loam (Pinyon-
Juniper).

Upland Stouy Hills (Pinyou-Juniper) ... ____

Upland Loum and Upland Loam (Pinyon-
Juniper).

Upland Loam and Upland Loam (Pinyon-
Juniper).

Upland Loam and Upland Loam (Pinyon-
Juniper).

Upland Loam_ oo oo ...

Upland Loam and Upland Loam (Pinyvon-
Juniper).
Semiwet Mendow oo ___.__.__.

Upland Loam___ . _________ . __.__._.
Upland Loam. oo . .._..

Upland Stony Hills (Pinyon-Juniper) ... .._.
Upland Stony Ilills (Pinyon-Juniper) . .. ...
Upland Clay_ ...
Upland Clay .. ...

Upland Loam and Upland Loam (Pinyon-
Juniper).

Upland Loam and Upland Loam (Pinyon-
Juniper).

Map
symbol

~ UyB
- UyB3

UyD2
VeB3
VeBW

VeC

VeC2

1 Table 7, p. 24, shows the acreage aultyi proporti
discussed in the section “Crop Yields.
on the various range sites can be f

? Used mainly for range or consis

SAN JUAN AREA, UTAH

GU

Mapping unit

Ucolo silty clay lonm, 0 to 3 percent slopes_..

Geolo silty chiv loam, 0 to 3 percent slopes,
severely eroded.

Ucolo silty clay loam, 2 to 10 percent slopes,
moderately eroded.

Vega clay loam, 0 ta 3 pereent slopes, severely
eroded.

Vegn clay loam, moderately deep water table,
0 to 3 percent slopes.

Vega clay loam, 0 to 6 percent slopes_.._.---

Vegn clay loam, 0 to 6 percent slopes, mod-
erately eroded.

Information ab

Page
34
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Capability
unit
IVe-2
®
®
®
Q)]

I1Ic-3
*

age
]
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onate extent of the soils mapped in the San Juan Area.
out the range sit’es in the Area an
ound in the section “Range Management.

ts of woodland used for range.

IDE TO MAPPING UNITS, éAPABILlTY UNITS, AND RANGE SITES '—Continued

Range sile

Upland Clay oo mmime e
Upland Clay .o ooeimccmmmemmeones

Upland Clay .o imaaice e iimemeeaes
Upland LORM oo cecccceeeaccmmee oo
Semiwet Meadow oeeoocnoamomac e

Upland Loam_ oo oeoccmcicmm e eme e
Upland Loam e oeoccmcmaiacmacenan ————
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SOIL ASSOCIATIONS

UPLAND SOILS OF DRY SUBHUMID REGIONS

Deep and moderately deep soils in wind-deposited
malerials: Monticello, Northdale, Abajo, Hovenweep.

Deep and moderately deep soils in wind-deposited
materials in areas that have low rainfall and are

subject to damage by frost: Scorup, Hovenweep,
Northdale, Monticello.

T.318.

Deep to shallow soils on shale: Hovenweep, Lockerby, 2

Ucolo, Menefee.

Cobbly soils: Abajo, Menefee, Pack, Scorup.

Shallow, very rocky soils: Montvale.

— 38°00/

UPLAND SOILS OF SEMIARID REGIONS T.328.

Deep soils in wind-deposiled materials: Blanding.

Shallow, very rocky soils: Mellenthin.

Sandstone rockland.

SOILS OF DRAINAGEWAYS IN SEMIARID AND
DRY SUBHUMID REGIONS

Deep soils of drainageways: Ackmen, Pack, Shay,
Vega.

1.33S.

T.34S.

COLORADO

— 37045

T.358S.

T.36S.

|
109°00°

109°15/

R. 24 E. R.

T.37S.

— 37°30/
R.23E.

109°30’
R. 22 E.



